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Washington, D.C, U.S.A. 
Sir, 

I have the honour to transmit to you herewith my report on 
tobacco culture. This report is mainly based on an investigation of 
the tobacco industry of America, which I have had the pleasure of 
making under your direction. I trust that the information embodied 
in this report may be of value to those who are endeavouring to 
develop the vast latent agricultural wealth of Khodesia. 

Respectfully submitted, 

GEORGE M. ODLUM. 

£. Ross TowNSEND, Esq., 

Secretary for Agnculture, Southern Rhodesia. 
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INTRODUCTION. 



TO secure the information embodied in this report the writer has 
travelled some thirty-five thousand miles, has visited all the 
leading tobacco districts of America, has questioned the leading 
tobacco experts of the United States, and written nearly one 
thousand letters to verify facts, as well as studied all of the available 
tobacco literature. 

The author is especially indebted to the Hon. James Wilson, 
Secretary of Agriculture of the United States, for courtesy extended in 
granting the freedom of his Department ; and to Professor Milton 
Whitney, Chief of the Bureau of Soils and official head of the tobacco 
division of the United States Department of Agriculture, for infor- 
mation given and for his kindness in reporting on samples of Rhodesian 
soils and tobaccos. The other officials of the same Department have 
been uniformly obliging in giving information or assistance. The 
reports and bulletins of this Department, which contain the most exact 
and scientific agricultural information of any publications in the 
English language, have been fully utilized, as well as the Experiment 
Station reports of Maryland, Connecticut, North Carolina and 
Kentucky. 

Mr. E. K. Victor, of Richmond, Virginia, who is regarded as the 
leading authority on the export tobaccos, rendered assistance in many 
ways, and it was he who selected the leaves appearing in the coloured 
plates. Messrs. Patton and James, leaf dealers, of Darlington, South 
Carolina, also gave valuable and greatly appreciated assistance, as well 
as did Mr. G. M. Underbill, of Quincy, Florida. Taken all together 
one could not wish to meet a more agreeable body of men than those 
connected with the America tobacco industry. 

No attempt has been made in this report to record all the details 
of tobacco culture in every section, for that would but lead to confusion 
on the reader's part. Only those features that seem worthy of adoption 
in a new country are described, except in those instances where they 
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are introduced for completenesa' sake. The details of tobacco culture 
are capable of endless modifications, but the underlying principles of 
the production of fine tobacco are the same the world over, and 
because of this the effort has been to give the reasons for certain steps 
more prominence than the steps themselves. Where the nature of the 
tobacco plant is understood, and the principles involved in the 
production of fine tobacco are regarded, the methods may be modified 
to suit the changed conditions. 



{The coloured plates in this volume were lithographed by 
the Andrew B. Graham Company, of Washington, B.C., U.S.A.) 
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THE CULTURE OF 
TOBACCO. 



*] INCE the day when Columbaa observed the natives of his 
newly-discovered Western I^nd whiffing its fragrant 
leaves, tobacco his been making the conquest of the 
world, until to-day but few peoples, civilized or savagi, 
have not become the devotees of the pipe, or the 
consumers of the weed in some form. The peace pipe 
of the red man has become the peace pipe of the white 
man, and the black man, and the yellow man. 

While this seductively aromatic and mildly narcotic plant has 
been charming the senses of man, it has also been producing the 
wealth of its culturists, and increasing the revenues of nations. It 
has assisted at the birth of new lands, and aided in the maintenance 
of old ones. 

The plant thrives in nearly every portion of the world, yet the 
nations that consume it m.ost largely have been strangely slow in 
adopting its culture, or in learning tJie intricacies of its production. 
America, its natal continent, with its virgin soil, its cheap lands, 
and its people trained in its culture, remains the mother of the 
industry to-day, and from the shores of this continent sail fleets, to 
carry this solace to far-off peoples, and to bring back wealth for 
its producers. But the soils of America will soon be do longer 
virgin, their fertility will have been carried away to other countries, 
the value of the lands will be higher, and the cost of production 
will be increased. Then strange will it be if the culture of tobacco 
be not wrenched away irom its mother land, and the pipes of the 
world supplied from fields newly discovered, and now yielding for 
the first time to the hand of man. 

The primitive methods of culture employed by the red man 
and the early colonists have yielded to methods highly complex, 
and better adapted to the production of an article suited to the 
educated tastes of modern peoples. Coarse leaves dried on the 
bushes in the streets of Jamestown would not receive the approval 
of a twentieth-century Ealeigh. 

Science has recently been summoned to the aid of experience, 
with the result that this marvellous plant, with its relation to the 
soil, climate, culture and palate of its. ardent consumers, has at 
last divulged many of its long and tenaciously kept secrets. 
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THE CULTURE OF TOBACCO. 



To-day, as nerer before, it invites students of nature, friends 
of commerce, and lovers of pleasure to examine its ways, test its 
merits, and afford it an opportunity to prove itself the friend of 
man. 

TOBACCO SOILS. 

The tobacco plant readily adapts itself to a great variety of 
soils. It can, in fact, be produced on any soil where other agri- 
cultural crops will thrive ; and yet there is no other plant eo f asily 
affected by the chemical and mechanical conditions of the soil, for, 
while the tobacco plant will adapt itself to diverse conditions of 




«f^^][_jjnf} nf plini«.tP^ gtill each distinct type requires certain con- 
ditions to give to it those qualities of colour, texture, and aroma 
for which it is prized. 

The relation of the physical condition of the soil to the texture 
and quality of the leaf has been so well established that soil 
experts are now able to go into a non-tobacco producing section of 
the country, and, by a mechanical analysis of the soil and a deter- 
mination of its moisture-holding capacity, state very nearly the 
adaptability of the section to any particular class or type of 
tobacco. The chemical condition of the soil has largely to do with 
the burning qualities of the leaf as well as with the rapidity of 
growth of the developing plant. 

The colour of a soil is largely indicative of its mechanical and, 
to some extent, its chemical condition. Light coloured soils 
generally produce bright coloured tobaccos, and dark soils dark 
coloured tobaccos. Soils containing a large proportion of clay, or 
which have a large moisture-holding capacity, produce heavy 
tobacco which cures to a dark brown or red ; while soil s consisting 
largely of pand produce tobacco that cur esout a yellow or brig lit 
colour! Often the clay subsoil will be exposed in some portion of 
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a yellow field, and on this exposed portion the tobacco produced 
will be of a darker colour. Very rich soils that will produce a 
large leaf will usually produce a tobacco of poor quality. 

An attempt to produce a tobacco on a rx:l not suited to the 
type of tobacco planted will, in most cases, meet with failure, for 
the tobacco produced is unfit to place in the same class as the 
parent plant, and at the same time it is not likely to grade with 
any other established type, and as a result is unclassed, and sells 
as nondescript. It is only the exceptional case where a new type 
is thus established worthy to create a market on its own merits. 
Seed of the dark export varieties of tobaccos, if planted on the 
light soils adapted to the yellow tobaccos, will not be bright enough 
to class with those tobaccos, nor dark enough .to class with the 
exports, and furthermore, the yield will not be as heavy as it would 
be if the varieties had been planted on their own heavy soil. 

The White Burley tobacco of Kentucky is grown on a well- 
drained deep red soil, the surface of which is of a light loamy 
character, and not likely to clod when properly worked. These 
lands are fairly rich in lime, and produce almost ideal crops of 
maize, wheat, hemp and grass. The subsoil contains about 30 per 
cent, of clay, and has a moisture content of about 20 per cent. 

The Bright tobacco lands of Virginia and North and South 
Carolina consist of sand of varying density. This soil contains not 
more than 8 to 10 per cent, of clay, and is usually underlaid with 
a red or yellow clay subsoil, at a depth of about a foot. The 
deeper the sand, the brighter the tobacco produced, and the nearer 
the surface that the subsoil comes, the more inclined the tobacco 
is to darken and be mahogany in colour, until where the subsoil is 
completely exposed, the tobacco produced is altogether dark. How- 
ever, where the sand is very deep, there is not the same surety of 
a sufficient supply of moisture during the growing season, and for 
this reason it is preferred that the subsoil be within 18 inches of 
the surface. 

The jiea vy dark export ty pes ^f tf^^^^*^*^ produc ed in Tennessee 
and ifentuc ky are grown on a rich well-drained^soil, containing 
abptrtl50 pe"r (imil. of~«i1t, 9^\ per nonfr tjf day, and have an aveia,>>e 
moisture co nte nt uf 15 pe r cent: - — Th e s e land s are Underlaid with a 
red clay subS6il, and are tairly well supplied with lime. They produce 
heavy crops, but deteriorate rapidly, unless the land is kept up to its 
original condition, by the addition of fertilizers or by methods of 
cultivation. 

The cigar leaf lands of Connecticut consist of light, alluvial, 
sandy soils containing a small percentage of clay, and, as a rule, 
the less the percentage of clay the greater the percentage of fine cigar 
wrappers. A few years ago, when a darker coloured cigar was the 
fashion, this class of land was not used, but a much heavier soil, 
with a moisture-holding average of from 25 to 27 per cent., was 
cultivated, whereas the soil now used for the production of light 
wrappers has a moisture content of but 7 per cent. Where cigar 
filler leaf is grown, and the colour, texture, and elasticity are not 
points so important as with the wrappers, a rich clay is used, and 
a very heavy crop of leaf secured. The Sumatra seed tobacco is 
produced in this section on the lighter soils. 

In the cigar leaf section of Ohio no attempt is made to pro- 
duce anything but a filler tobacco. The soil that produces the 
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highest quality of leaf is a thin silty soil resting on a red clay or a 
silty subsoil. The tobacco lands of this section contain, on an 
average, 25 per cent, of moisture, which would be too much for 
the production of a wrapper leaf. In this region any attempt to 
grow tobacco on the rich black lands results in a coarse, heavy, 
badly flavoured leaf. 

In Pennsylvania there are two types of tobacco soils, the light 
alluvial soils similar to those in Connecticut, on which a fair 
wrapper leaf is grown, and the heavy clay limestone, on which 
heavy crops of cigar filler are produced. The latter «oil contains 
an averaj?« of 30 per cent, of clay and 20 per cent, of moisture. 

The Wisconsin leaf is grown on a well -drained dark rich loam, 
underlaid by a heavy silt or clay. This leaf is chiefly used as cigar 
binders. 

The cigar leaf soil of Western Florida is a light sand loam 
underlaid by a red clay subsoil, and closely resembles the yellow 
tobacco lands. This soil very successfully produces both the Cuban 
and the Sumatra tobacco. Sumatra tobacco is grown for the pro- 
duction of high-grade wrapperj», and these soils contain from 8 to 
10 per cent, of moisture, an amiount very similar to that in good 
wrapper-producing soil elsewhere. Both the Cuban and the Sumatra 
tobaccos are also being grown further south in Florida on a somewhat 
coarser sand, which contains about the same percentage of moisture. 

Perique tobacco is grown in Louisiana on a deep, gray, fertile 
loam. This soil is well drained, friable, and retentive of a medium 
percentage of moisture. It not only forces a rapid growth of the plant, 
but helps to give to it that gumminess necessary to develop the 
characteristic Perique aroma. 

It will be noticed that the texture of the tobacco grown, and 
the purpose for which it is adapted, is dependent on the moisture- 
holding average of the soil. A soil with a moisture content of over 
12 per cent, is not adapted to the production of wrappers. How- 
ever, the texture of the soil does not account for ctifFerenees in 
combustibility and in aroma ; for these we must look for differences 
in the chemical constituents of the soil, and variations in climate. 



CLIMATE. 

Few plants are so susceptible to climate as is tobacco. Climate 
largelyTnfluences the quality and aroma m the same way that soiF 
influences the textu re. In a warm climate the tendency of the leaf is 
to be gummy, resmous and aromatic. In a cooler climate the leaf will 
become larger, thinner, and almost without aroma. While the ten- 
dency is for the leaf to become thick in warm climates, this tendency 
may be overcome by other conditions as excessive rainfall. This is 
the condition in Sumatra, where the leaf is famous for its fineness of 
texture. Tobacco grown in regions of excessive rainfall is washed out 
and devoid of fine aroma. This is understood in Cuba, where the 
tobacco is not planted until the cessation of the heavy rains. Cold 
rainy weather increases the acidity of • the leaf, and this may have a 
detrimental effect on the curing and fermentation processes by pre- 
venting the action of the oxydizing enzymns. Excessively dry 
weather also prevents the formation of enzymns, and tobacco grown 
in dry climates is not likely to develop a fine aroma. A moderate 
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rainfall with warm weather is perhaps the beat condition for the 
production of tobacco. Dry weather duriaK the ripening period is 
favourable to the preeervatton of those products that later create the 
aroma of cured tofcacco. Thii ia particularly true if the dry weather 
be accompanied with heavy dews. The dews incite the leaf to the 
formation of gums and resins. Rot dry weather causes a greater 
thickening of Hie leaves than does moist weather, and leaves grown in 
the shade are thinner than those grown in the direct sunlight. 

Frpxiinit^ to the sea has a great influence on the quality of the 
pr oducT To Dac PO gro wn near the seaia poor m comniiBtttrittty. 
Ilia autiuii of cfilorliie In the BaTr-of-the 

J thu coast thi s infl r mumrui a y b e-Baid- te 

^^Lgeased, and in Sumatra good tobacco i3 grown within ten TBtles 
of the coasl. The Italian Governinent will not permit the cultivation 
of tobacco on land with an elevation less than one hundred and ten feet. 
This is probably due to the fact that the low lands are near salt water. 
In dry climates proximity to a body of water, particularly to fresh 



pr oduct 

TEis is suppose i i to 

4l^_3J3;! At thirty miles froi 




water, may be an advantage in that it will 
the air. 

In Sumatra better tobacco is produced on low well drained 'ands 
some distance from the coast, than is produced further back on the 
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mountain slopes. In this instance, texture rather than aroma is the 
feature sought for, and it may be owing to a difference in the 
quality of the soil rather than to difference in elevation. The finest 
tobacco in the world from the standpoint of aroma is grown in the 
mountain valleys of Western Cuba. The altitude of these valleys is 
not at all excessive. The supposition is that high elevations are not 
likely to produce fine tobacco, for heat is an essential to the develop- 
ment of aroma, and the high altitudes are generally cool. 

In p^eneraL tropical climates will produce aromatic tobacc os, 
whicli are the best for cigar fillers, a nd the cooler portions of the 
t emperate climates will pr6dU(5B tirin'lea veg^with but little aromTT 
which are adapte d for cigar wra ppers^ The bulk of ^^ pipe and 
chewing tobaccofifof the world are "pl'oduced in the warmer portions of 
the temperate zone. The plant can be grown in any place with tw o 
months of weather withou t frost, but the aroma will depen cr 
largely on the temperature AKd humidity conditions of the districtr 



THE TOBACCO PLANT. 

The tobacco of commerce is produced from several different 
species of the Genus Nicotiana, of which there are some fifty species. 
^V. tabacum is the species commonly cultivated in North America. 

jV. rustica originally came from South or Central America, 
where it is grown to a certain extent to-day. > It is cultivated also 
in Germany, Hungary, and Bussia, and probably furnishes the 
Turkish and Latakia tobaccos. 

N, repanda furnishes the Yana tobacco of Cuba, which is culti- 
vated to a very limited extent, the Havana tobacco being a variety 
of the N. tabacum. The Shiraz tobacco of Persia is a product of 
the species N. Persica. Many different varieties of the more im- 
portant species have been developed, and it may be that some 
varieties are the result of a cross of two or even more of the 
species. 

Tobacco is a member of the family Solanacece^ to which also 
belongs the tomato, potato, pepper, egg plant, petunia, Cape goose- 
berry, the datura, and many other common plants, a fact it is well 
to remember in the cultivation of tobacco or in the combating of its 
enemies; for the insect pests, or diseases, of one member of the 
family are often the enemies of other members. 

Selection of Varieties. 

Before entering into the production of tobacco the planter should 
give due thought to the selection of the varieties to be grown. 
Questions of soil and climate, as well as of market, should be taken 
into consideration, and the variety selected that will produce the 
type desired, as well as the largest proportion of the best grades of 
that type. By years of careful selection, varieties adapted to the 
different conditions of soil and climate have been developed, and 
out of these a small list should be chosen for trial of such as have 
proved to be the best under the same conditions now confronting 
the planter. Experience will determine the ones to be retained as 
standard croppers. 
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Tobacco is very auBceptible to changeB of locality. If a dozen 
different varietiea be secured from different portiona of the earth, 
and all planted nnder the same conditions, they all will have a 
tendency to become alike and to adapt themselves to the new 
locality. This doas not mean, however, that any seed so long aa it 
is tobacco will do to plant, for this adaptation requires years. It is 
far better to select varieties that will necessitate but little change 
to become established. 




the tobacco will retain most of its finer 
chara^^teristics for but a few years. In this case it is advisable to 
frequently import fresh seed from the place where it reaches its 
bigheat eicellence. Where Cuban tobacco is grown in the United 
States fresh seed is regularly imported from the Vuelta Abajo. The 
imported seed is not used directly for the planting of the main 
crop, but ia sown for the production of a seed crop from which the 
mam crop of the following year ia grown. If produced year after 
year from local-grown seed the Cuoan plant will tend to lose its 
fiae aroma and become like the seed-leaf varieties. 
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BRIGHT TOBACCO IN SOUTH CAROLINA ; TWO OR THREE SEED PLANTS 

IN THE FOREGROUND, 



^ 



\ 
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There are perh&pB a hundred TEirieties of tobacco regularly 
grown in the tTnited States, many of which are ■vtvj aimilftr. 
SliKht changes in soil and climate produce man; variations. The 
foluiwiag descnptive list includea the most common varieties : — 

Adock. — Wide space between leaves ; ripens uniformly from 
top to bottom ; used for wrappers and fillers for plug ; excellent 
fine smokers ; grown in Noi-t£ Carolina. 




I MANUPjUTITRB," 



Badeit. — Short leaves, light ; inclined to be chaffj ; cures a 
fine yellow, bnt liable to green spots ; used for plug wrappers and 
fillers ; smokers ; grown in Maryland. 

Baivtiuoke Cuba, — Long leaf ; good body ; fine, silky texture ; 
tou^h ; yields weU ; sweats a uniform colour ; disseminated by the 
U.S. Agricultural Department; grown" in Ohio (Miami Valley). 

BA.T. — Lai^ heavy leaf ; red spangled and yellow when cured ; 
used for manufacturing and shipping ; grown in Maryland. 
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FIELD OF WHITE BURLEY, CHARTER DISTRICT, SOL'THERN^RHODFSIA. 



THE CULTURE OF TOBACCO. 



11 



Beat-all (same as Williams). — Large spreading leaf ; flue fibre ; 
i-ioh, dark and gummy ; eiport to Great Britain and Germany ; 
well cured ; makes fine wrappers ; grown in Tennessee and 
Virginia. 

Bblknap. — Sub-variety of Connecticut seed-leaf ; used same as 
Connecticut seed-leaf ; gixiwn in Connecticut, Maaeachuaetts and 
New York. 




Bonanza. — A white Buriei lioss on yellow Orinoco; said to 
possess the qualities of both parents ; very hai-dy ; popular for 
yellow and mahogany leaf 

Boll-Facb, — Sub vanetv of the Pryor ; large, heavy leaf, oval 
shaped ; tough ; amall items and fibres ; a luxuriant grower ; used 



Virgin 



, North CarobnE 



1 Tennessee. 
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Bdllion.— A white Burley croas on Hester; a broad-I«T«d 
stately plant, well formed and fine fibred ; has fine texture anl 
great absorptive capacity ; foe yellow and mahogany leaf. 
'fri BuRLET. — lied. — Thin leaf narrowing toward the tip from centre; 
used for cutting tobacco ; grown in Eentncky, Vii^inia and 
Ohio. 

^,'KBcrley. — II'Aiie,— Long, narrow leaf ; white in appearance while 
ji'owing ; grows flat with points of leaves hanging down ; used for 
fanc^ wrappers and for cutting purpo»es i grown in Ohio, Kentucky, 
Virginia, Maryland, Missouri and Indiana. 




•^ Clakdy, — Large, smooth, heavy leaf, eitreraely broad ; stalks I 
long ; a hybrid ; used for common plug ; exported for Swiss wrappers; I 
grown in Kentucky and Tennessee. 

CoNNBCTicnr Skkd-Lbap. — Broad leaf ; strong, thin, elastic, 
Siilky ; small fibres ; used for cigar wr^pere, lower grades for binders 
and fillers ; grown in Connecticut, New Hampshire, New York, 
Pennsylvania, Ohio, Wisconsin, Minnesota, also in Indiana, Illinois | 
and Florida. 

Connecticut Broad Leaf. — Modification of above ; leaves 
bi'oader in proportion to length ; fibres more at right angles to ' 
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mid-rib ; used as above ; grown in Connecticut, New YqiJc ai 
Wisconsin. ^ 

Cuba. — ^Small leaf, grown from imported seed ; retains much 
the aroma of Cuba-grown tobacco ; used for cigar -wrappei^l fillc 
and binders ; grown in Pennsylvania, New York, Ohio, Wisconsi 
Florida and Louisiana. 

Cunningham. — Short, broad leaf ; thick and stalky growtl 
fillers and smokers ; grown in North Carolina. 

Duck Island. — Broad leaf ; fine appearance ; full growei 
originated from Havana seed ; used for cigar work ; grown in Ne 
York and Pennsylvania. ' 

Flannaqan. — Similar to little Orinoco, but broader leaf ; fin( 
fibre ; silky and tough ; used for fancy wrappers and plug fillen 
grown in Virginia. 

Florida Leaf. — Fine texture, silky and elastic ; becomes spotte 
with white when ripening ; used for cigar wrappers, binders ai 
fillers ; grown in Florida. 

Frederick. — Akin to White Stem ; rough leaf ; heavy and rid 
stands up well ; used mainly for export to Europe ; grown 
Virginia and Tennessee. 

Glessner. —Large handsome leaf ; fine texture ; soft and elasti 
used for cigar wrappers and fillers ; smokers ; grown in Pennsylvan 
New York and Wisconsin. 

GoocH. — Broad, round leaf ; leaves thick on stalk ; yellow 
hill when ripe ; cures easily ; used for fancy wrappers and smokea 
grown in Virginia and North Carolina. ^ 

Gourd Leaf. — Broad, short, fine and silky leaf ; used for pi 
wrappers and fillers, smokers ; grown in Virginia. 

Governor Jones. — Long, narrow leaf of good body; used i 
plug wrappers and fillers, and for common suckers ; grown 
Kentucky. 

Havana Seed. — Very thin, fine leaf ; fine texture ; delict 
flavour ; used for cigar wrappers in Connecticut, Massachusefc 
Pennsvlvania and Wisconsin. 

Hester. — A broad-shouldered, heart-shaped leaf, fine fibr< 
silky ; cures very bright ; for plug fillers and wrappers, yellow stJ 
mahogany tobacco. 

Hickory Leaf. — Fine fibre and texture ; cures up very brict 
used for plug work, smokers and shipping ; grown in W < 
Virginia. 

Honduras. — Vigorous plant, one of the best for mahogaJ 
leaf. 

Johnson Green. — Said to be a cross of Orinoco and White Stei 
large, heavy leaf, strong flavour ; used for strips and shipping lea 
grown in Virginia. 

^ Kentucky Yellow. — A prolific variety for the production 
yellow tobacco. 

Kite Foot. — Bather short, wide leaf, thin ; apt to cure 
greenish colour unless fully ripe ; used for very common cigaJ 
culture decreasing ; grown in Indiana. 

Little Dutch. — ^Narrow leaf, small and short ; in flavo 
resembling Yara tobacco ; used for binders and fillers for cigar 
grown in Ohio (Miami Valley). 

Long Green. — Coarse and heavy ; vigorous grower ; used f 
shipping leaf ; grown in Virginia. 
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Lakcabtkr Bboab Leaf.— Upright erower; delicate sUtj 
fibre ; used for cigu* wrappers, binders and fillers ; Bmokers ; groini 
in Penna^lranM and Wisconsin. 
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LovEuADT. — Long, dark, narrow leaf ; very heavy ( used for 
export ; grown for African shippers ( grown in Vii^inia, Tsnnasaee 
and Indiana, 

Mann. — Leaf of good body ; heavy and gummy ; used for plug 
wrappers and 611ers ; export ; grown in North Carolina. 

Orinoco. — Short, broad leaf ; upright growth and open habit ; 
light coloured ; much rufSed ; used for plug wrappers and fillers ; for 
strips and for export leaf ; grown in Virginia and Missouri. 




OiuHoco (Big).— Short, broad leaf; doubtless the same as last 
named; used for sweet plug wrappers and fillers; export; grown in 
Virginia, Minsouri, North Carolina, Tennessee and West Virginia. 

Orinoco (Little). — Long, narrow, tapering leaf ; fine texture ; 
stands up well ; used prmcipallj for plug worii and smokers ; 
Hweetest variety grown ; grown in Virginia, North Carolina, 
Tennessee, West Virginia ana Missouri. 

Pbnnstlvania Sbbd-Leaf. — Same as Connecticut seed-leaf; used 
same as Connecticut seed-leaf. 

FERitjUE. — Mediuro-sized leaf ; fine fibre ; small stem : tough, 
gummy and glossy ; used for smoking ; cigars and cigarettes ; for 
mixii^ with other kinds ; grown in Ijouisiana. 
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PiTTavt-VASiA Ybl LOW,— Medium size; leaves elongated, good 
dutance apart ; fine texture ; bidbII tough stem ; uaed for Goe 
wrappers and fillers ; good export variety ; grown in West 
Virginia. 

Prvor (Blue). — Large, fine laaf, long and well proportioned; 
^uod colour ; slightly rulUtHl ; used for cigar and plug nllera ; grown 
in Virginia, North Carolina, Kentucky, Tennessee, Miisouri and 
Indiana. 

Prtok (Yellow). — Hearj-, wide leaf; tine texture; bright fine 
rolour : tough ; weighs well ; used for cigar and plug wrappers aud 




fillers ; stemmers for export ; grown in Virginia, North Carolina, 
Kentucky, Tennessee, Missouri and Indiana. 

Pbtor. — White (ov Medley Pryor). — Very broad leaf ; soft and 
silky texture and tough fibre ; a beautiful grower used for plug 
wrappers aod fillers ; grown in Virginia. 

Shobstring. — Heavy leaf; rather narrow; long and large stem; 
used for dark navy plug; good stripping leaf; grown in Tennessee, 
Kentucky, Missouri and Virginia. 
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Stock-Stem. — Large, long leaf ; heavy weigher ; no ruffles ; used 
for heavy dark fillers ; shipping leaf ; grown in Tennessee. 

Sumatra. — Imported from the Island of Sumatra. Grown in 
Florida and Connecticut; leaf thin, of fine texture, veins small ; 
popular as cigar wrappers. Plant will grow seven or eight feet high 
under favourable conditions. 

Thickset.- — Leaf long, pointed, narrow ; coarse fibre ; very short 
stalk ; coarse and heavy ; used for common plug work and shipping ; 
grown in Kentucky, Missouri, Maryland, West Virginia, Tennessee 
and Eastern Ohio. 

Twist-Bud.— Heavy, large leaf; screw-shaped terminal stem; 
export mainly, also for plug fillers ; grown in Kentucky, Missouri, 
and Maryland. 

Vallandiqham. — Large, pointed, smooth leaf ; used for cigar 
wrappers and fillers, smokers ; grown in Wisconsin. 

VuELTA Abajo. — The highest quality of cigar filler in the world ; 
home is in the valleys of the western end of Cuba ; small plants ; 
grown in some portions of the United States, but loses its fine 
qualities after a few years. 

Warne. — Very popular new variety, for the production of yellow 
tobacco. 

White Stem. — Leaf long, slender, drooping ; tough and fibrous ; 
largest leaf grown ; used for plug wrappers, strips, and shipping leaf ; 
grown in Virginia. 

Williams. — Same as " Beat- All " ; grown in Tennessee for 
twenty-five years as " Williams " ; British and Grerman export ; grown 
in Tennessee. 

Wilson's Hybrid. — Said to be an improved Havana ; erect habit ; 
easy of cultivation ; used for cigar wrappers, binders, and fillers ; 
grown in New York. 

Yellow Mammote^ — Very large leaf ; rapid grower ; yields 
largely ; stemmed for export for Swiss wrappers ; grown in 
Tennessee. 

Zimmer's Spanish. — Uniform dark colour ; medium size leaf ; high 
flavour ; highly prized for cigar fillers ; grown in Ohio. 

It is impossible to state which of these varieties would be the 
best for another country, that being a matter that can be settled 
only by experiments. But if the soil and moisture conditions be 
known, it is easy to select a list in which the variety best adapted to 
the new conditions may be found. In the following list the very 
best varieties grown in America are grouped with reference to their 
uses and to the soils for which they are best adapted. 

For the production of yellow and mahogany cutters, plug 
wrappers and fillers, by the method of flue-curing, and for growth on 
sandy soils — Conqueror, Warne, White Stem Orinoco, Yellow 
Orinoco, Long Leaf Gooch, Hester, Yellow Pryor, Eastern Pride, 
Bonanza, Gold Finder, Hyco, Granville, County Yellow. 

For rich limestone soils and the production of pipe, cigarette, and 
chewing tobacco — White Burley. 

For heavier soils and the production of sweet chewing tobacco — 
Sweet Orinoco and Flannagan. All the bright tobaccos in the first 
list will also produce a certain amount of chewing tobacco, and particu- 
larly plug wrappers. 

For heavy^ rich soils, and the production of a red, reddish-brown 
or dark tobacco for smoking and chewing, and particularly intended 
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for the European and West African Market — ^Yellow Mammoth, 
Tennessee Bed, Clardj, Kentucky Yellow, Medley Pryor, Blue 
Fryor. All of these produce a great weight of tobacco if grown 
on rich soil. 

For the production of cigars, plant the following varieties :— {If 
grown on sous with a low water content they will produce a large 
percentage of cigar wrappers, and if grown on soils with a greater 
water content they Tvill largely produce fillers.) Sumatra, for 
wrappers only ; Yuelta Abajo, for high-class cigars ; choice Havana 
and Cuban, for good cigars ; Havana seed leaf, Connecticut 
seed leaf, Zimmer Spaniiui, Pennsylvania seed leaf, Pumpellj, 
and Brazilian for ordinary cigars or for blending with better 
grades. 

This point should always be remembered — ^the darker and 
heavier the soil, the darker and heavier the leaf, no matter what 
variety be planted. 



Classification of Tobaccos. 

The classification of tobaccos according to the variety grown is 
of little value to the trade, because of the endless modifications 
produced by differences of soil and climate. The same variety 
grown on the same field for two different seasons may produce 
leaf that is adapted for entirely different purposes. The first season 
may be such that the leaf will be dry and thin, and only adapted 
for cigarettes, while the second season may grow a leaf that will 
be ideal for plug wrappers. The same plant will also produce 
several grades of leaf tnat will belong to more than one class; 
the lower leaves may be adapted for pipe smoking, the next for 
cigarettes, the middle leaves for plug wrapper, and the tips for a 
low grade of pipe tobacco, or if well ripened, for plug fillers. For 
this reason a classification quite distinct from the variety classification 
is adopted. 

By a class is meant the purpose for which the tobacco is to 
be used, for cigars, for chewing, for cigarettes, or for export. 
A type is based on the combination of certain qualities and pro- 
perties in the leaf, as colour, strength, elasticity, flavour, body, etc., 
or on certain characteristics produced by methods of curing, as aii' 
cured, sun cured, or flue cured. One type may often be placed in 
more than one class, as is the case with the yellow tobaccos which 
fall into both the smoking and chewing classes. One district may 
produce several types, and one or more of these types may be 
identical with certain types produced in other districts. However, 
the various types are usually confined to certain districts where the 
conditions are favourable for the development of qualities that give 
the leaf a distinct characteristic. 

A grade is a sub-division of a type -based on the different 
degrees of quality, texture, size, aroma, etc. These sub-divisions are 
nearly endless, for a crop may be divided into say five groups on 
a division based on quality, then each of these groups may be 
divided into say three sub-groups on a second selection based ou 
colour, and each sub-group may again be divided into a dozen grades 
according to length. Sumatra tobacco from the same farm may be 
divided into seventy-two grades. 
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To become expert in the classification and grading of tobacco 
quires lifelong . experience. All that the farmer can attempt to 

is to place all leaves of a certain size, colour, and quality 
^•ether, and let the buyer classify them as he wishes. This 
oper assortment of the leaf is one of the most important things 
the whole tobacco business. A few leaves placed in the graae 
ove where they belong will largely destroy the selling value of 
e whole grade. In case of douot, always place the leaf in the 
x:t grade below. Many farmers do not receive more than from 
.If to three-quarters the value of their crop, for the reason that 
ey have neglected to properly classify and grade their tobacco, 
ixndreds of shrewd leaf dealers have made their fortunes by 
lying up this poorly graded tobacco and regrading it. Once t.he 
op has been grown, the planter should endeavour to secure its 
11 value by placing it in condition to suit the buyer. 

The following is a list of the types of tobacco produced in 
merica ; this list was pret)ared by the U.S. Department of 
-griculture. v 



Ttpes of Tobacco Grown in The United States. 

Cigar Types, 

iinimer Spanish ; grown in Ohio. 
Fillers, 9-18 inches. 

iittle Dutch ; grown in Ohio. 

Fillers, 12-21 inches. 

►hio seed-leaf; grown in Ohio. 

Wrappers and binders, 16-26 inches. 

ITisconsin Binders ; grown in Wisconsin. 
Binders, 14-24 inches. 

ennsylvania Broadleaf : grown in Pennsylvania. 
Binders and Fillers, 14-26 inches. 

onnecticut Broadleaf; grown in Connecticut. 
Wrappers, 14-26 inches. 

onnecticut Havana ; grown in Connecticut Valley. 
Wrappers, 14-26 inches. 

ork State Havana-; growirrin New York. 
Wrappers, 14-26 inches. 

onnecticut-grown Sumatra. 

Wrappers, 12-18 inches. 

lorida-grown Sumatra. 

Wrappers, 10-14 inches. 

uban ; grown in Florida, Texas, California (southern) ; also being 
experimented with in Ohio, Pennsylvania, Alabama, and South 
Carolina by U.S. Department of Agriculture. 
Wrappers, (very few), 12-16 inches. 
Fillers, 8-14 inches. 
c2 
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Manufacturing and Export Types, 

otton yellow, orange yellow and mahogany; grown in Vir- 
North and Soutn Carolina in various shades. 

Cigarette cutters. 

Cigarette wrappers* 

PJug fillers. 

Plug wrappers. 

Twist fillers. 

Twist. 

Lugs (wrapper). 
Dark, 

Snuffers, 
foreign types. 

English dark leaf for stemming. 

British olive green. 

Austrian, A, B, C. 

Italian, A, B, C, C. 

French, A, B, C. 

African. 

Spanish lug. 

Portugal cutting leaf. 

Export fillers. 

Export snutfiers. 

Black fat. 

lie types; grown in Clarkesville District, Tenn* 
Domestic, various sizes. 
Foreign, various sizes. 

Italian. 

German. 

Belgian. 

Austrian. 

Spanish. 

Swiss. 

African. 

British. 
, Dark, 

Domestic. 

Brown snuffers. 

Brown mottled. 

Relandling. 

Black wrappers. 
Foreign. 

Italian A, B, C. 

French A, B, C. 

Spanish A, B, C. 

African. 

;rown in Ohio and Kentucky. 
Red top fillers. 
Export lugs. 
Plug wrappers. 
Plug fillers. 
Twist wrappers. 
Twist fillers. 
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Manufacturing and Exprn^t Type9 — continued, 

By ; grown in Ohio and Kentucky. 
Colory leaf. 
Cigarette leaf. 
Common lugs. 

cing type; grown in Ohio and Maryland. 
Spangled. 
Fine yellow. 
Brown. 
Colory. 
Firm red. 
Seconds. 

The Characteristics of a Good Tobacco. 

A.t one time any tobacco that would burn was considered fit for 
\YL consumption, but along with the improvement and develop- 
; of the plant, man's taste has been educated to the point of 
kndiug certain essential characteristics in the tobacco intended for 
se. There are many shades and variations in these characteristics 
nding on the trade catered for, because in their estimate of 
300, as well as of wine, the best judges do not agree. However, 
in points of excellence are always demanded. 
If tobacco be intended for smoking it must have the ability to 

tire and to burn evenly, smoothly and thoroughly. It must not 

that is, there must be ^o black line between the ash and the 
irned portion of the tobacco. If it be in the fotm of a cigar, the 
shoula be white and solid, and not flake and fall over the 
ing. 

Tobacco must have flavour. It must be sweet and pleasant, and 
)e too mild or too rank and strong. The flavoui* of the leaf must 
^reeable and pleasant, for if the flavour is agreeable, the aroma of 
)urning tobacco is likely to be satisfactory. The aroma of a cigar 
rtly due to the volatilization of the products of the sweat, and 
y to the destruction of certain compounds by a process of dry 
[lation. This process takes place largely in the interior of the 

and in the heated portion near the coal. This distillation and 
ilization create disagreeable odours as well as agreeable aroma, 
t cigar can only be considered as good when the latter hides or 
ues the former. This is true of cigarettes and pipe tobacco as 

as of cigars, although in cigars the characteristics are more 
:ed. 

[f a tobacco be intended for a plug wrapper it must have style, 
icity, toughness and body. Nor must it be too large or too small 
he size of the plug to be manufactured. 

[f intended for a cigar wrapper the leaf must have style, and be 
ic, thin in texture, finely grained, light and uniform in colour, 
bhe stem and veins must be small and of the same colour as the 
The leaf should be as free from flavour as possible, as it is the 
on that comes in contact with the mouth. The cigar wrapper can 

much influence on the quality of the nmoke for the reason that it 
posed to the air during combustion. The standard of excellence 
^rappers is the Sumatra leaf, as the standard of quality in fillers 
3 Vuelta Abajo leaf. 
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If a tobacco be intended for chewing, it must have a certain 
toughness so that it will hold together while being masticated, and not 
3reak up into small flakes in the mouth. Chewing tobacco must also 
be rich in flavour. A tobacco that has a high absorptive capacity is 
iager^ sought after for this purpose, for the reason that large 
quantities of flavouring liquids and sauces are added. It is this 
kbility to hold so large a quantity of flavouring sauces that gives to 
he White Burley its popularity. 

Tobacco intended for pipe smoking and for cigarettes must be 
ree from the gumminess so sought for in chewing tobaccos. This 
^umminess would intei^ere with the cutting or granulation of the 
eaf by machinery. The bright tobaccos are at the present time the 
ashion for cigarettes. 

It is seldom that the desired standard of flavour is found in any 
»ne tobacco, and it becomes necessary to blend or mix different 
grades. Often this blending is done from the standpoint of economy, 
vhen a certain proportion of a perfect flavoured, but high-prfced, leaf 
3 used to give quality and character to a cheaper tobacco with all the 
equirements except the flavour. In some brands the Perique is 
argely us^d for this purpose. At other times the blending is 
onducted on the principle that, if but one tobacco be used, and 
t any time this particular tobacco becomes unobtainable, the 
ubstitution of an entirely different tobacco at such a time would ruin 
he established reputation of the brand by changing its character. 
Tour or ^ve, or even more, different grades of leaf are blended 
ogether, and the substitution of a different grade for any one of 
hem does not radically change the character of the blend. 

The colour of the tobacco demanded is largely subject to fashion, 
nd mav change at any time, but the aroma sought for remains the 
ame. Smokers are more and more demanding a certain standard of 
xcellence in this particular. Brain workers, and those living a 
ledentary life, prefer a mild, tobacco, while those living a rugged out- 
)f-door life — as sailors — seek a strong, stimulating tobacco. The 
colour of a tobacco is not necessarily indicative of its strength. A 
nild tobacco may be thoroughly fermented until it is dark in colour, 
Krhile a strong tobacco may have the fermentation cut short and be 
light in colour. A heavy dark leaf is, however, likely to be rich in 
licotine and other similar products. The colour of the wrapper on a 
Mgar is not a good feature Sy^ which to judge the strength and quality 
)f the smoke. Cigars are often encased in all colours of wrappers 
vhen made, and assorted according to colour later. A cigar should 
>e selected by the sense of smell ; a tobacco that has a pleasant aroma 
vill usually be agreeable if the burning qualities are also good. 

The palate and olfactories learn to accommodate themselves even 
o a poor smoke, and for this reason it is often a slow process to 
educate a nation to use a new ^ood tobacco in preference to a badly- 
iavoured tobacco that has become established. A smoker may, 
)ecause of his perverted taste, judge a bad tobacco to excel what is in 
ruth a better tobacco. 



The Tobaccos Called for by Different Countries. 

The Germans demand a tobacco from 18 to 26 inches in ' 
ength, with fine stems, sweet flavour, and strong and elastic fibre. 
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The colour may vary from a cherry red to dark, the dark types being 
required for many purposes. Plenty of oil and of body in Uie leaf is 
insisted upon. Leaves that are mottled with vellow are used for 
treating with sauces and flavouring liquors before manufacture. 
This last type of leaf is called piebald, and in it the fibre must be 
yellow and the leaf black after treatment. The German ^^ spinner," 
used for the manufacture of strand, must be of good length, tough, 
oily, fat, elastic, clear, and heavy. Germany purchases large 
quantities of tobacco for shipment to Bussia and Scandinavia, and 
imports from the United States about 40 million pounds of leaf 
tobacco a year, as well as buying the bulk of the Brazilian crop. 

Great Britain takes many grades very similar to those of 
Grermany. Because of the high duty, all tobacco shipped to 
Cngland is stemmed, and placed in as dry a form as possible 
before shipment. The very strongest of all the tobaccos, and the 
one with the highest nicotine content, is used for the manufacture 
of Navy plug. For the Bird's Eye cutter, the tobacco must be 
imported in the whole leaf, which must be of an even bright colour 
on both sides, smooth and clean, with but little oil or body. The 
upper and lower sides of the stem vary in colour, and thus give the 
bird's-eye appearance when cut. Great Britain is buying more and 
more of the better grades of tobacco, and is rapidly increasing the 
consumption of Bri^t leaf. The standard tobacco, however, is the 
heavily-smoked, slightly olive-coloured leaf. The taste for this 
creosotic-flavoured tobacco was formed in the earlier days, when it 
was necessary to have a smoked tobacco, in order to withstand the 
ocean voyage. This olive- coloured tobacco is harvested before fully 
ripe. Great Britain has a market for any tobacco that falls within 
her standard types, but is somewhat slow to take up with a new 
tobacco; however, there is an excellent market awaiting any new 
type of cigar leaf that may be produced. America sells to Great 
Britain nearly a hundred million pounds of Jeaf each year. 

The Italian leaf should be smooth, silky, of good length, and 
of a slightly lighter colour than the German types. The leaf roust 
also have less fat. The three types required vary in length from 
eighteen to twenty-six inches, and are used for cigars, cigarettes, 
and snuflf. The tobacco is purchased and manufactured by the 
Government under what is known as the Regie system. 

The Austrian types are firm, tough, elastic, glossy, of uniform 
red- brown colour, and of good length, and are chiefly manufactured 
into cigars. 

The Swiss take but little tobacco, but buy the best leaf, and 
pay the highest prices. It is mostly required for cigar wrappers. 

Spain will take any tobacco that is cheap enough. 

France, as a rule, buys the poorer grades of tobacco, and is 
inclined to estimate the value of the leaf rather by the length than 
by other qualities, preferring an over-ripe leaf, which must be from 
reddish-brown to red in colour, and from eighteen to twenty-five 
inches in length. The same leaf may have several shades of colour, 
but must be clear and supple, without much elasticity or body. 

The tobacco intended for North Africa is of medium length, 
and light or mottled in colour. For the Upper West Coast long, 
dark and strong ; for the Lower West Coast long, medium or 
light in colour, with fine fibres. During the year ending June 30, 
1902, the United States exported to Africa five and a half million 
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pounds of leaf tobacco, three million poundft of plug, and three 
nundred million cigarettes ; also a quantity of cigars. The most of 
the plug and cigarettes went to British South Africa, as did one 
hunored and fifty thousand pounds of the leaf. West Africa, and 
particularly British West Africa, consumed the major portion of 
the unstemmed leaf, 

The United States annually exports about three hundred million 
pounds of leaf tobacco, at an average export price of fivepence a 

g)und. This consists of nearly all of the lower grades of tobacco, 
esides this, the United States manufactured about three hundred 
million pounds of pipe and chewing tobacco, fifteen million pounds 
of snufi, six billion cigars, and five billion cigarettes, as well as 
importing about twenty million pounds of foreign leaf, and quan- 
tities of cigars and manufactured tobaccos. As yet the United 
States has been an importer of the better grades of cigar tobaccos, 
but that portion of the industry is now l^ing pushed in a scien- 
tific manner, and it may be only a short time oefore the United 
States will also be an exporter of Cuban fillers and Sumatra 
wrappers. 

THE SEED BED. 

The tobacco seed is very small, and the reserve material for the 
nourishment of the young plant is soon exhausted. As a result the 
young plant is forced to prepare its own food much sooner than is the 
case with most plants. Because of this the young plant makes a very 
slow growth in its initial stages, so that soil and plant food must be 
placed in as favourable a condition as possible to aid the young plant 
through this critical period. 

If all the seeds were fertile and capable of germination, one 
ounce of tobacco seed would be sufiicient for three hundred thousand 
plants. Experience has shown, however, that at least seventy-five 
per cent, of the seeds are sterile, and that many of the remainder will 
produce small and unthrifty plants, so that for every thirty thousand 
plants required it is necessary to allow one ounce of seed. Thirty 
thousand plants would be sufficient to set two acres of the cigar 
tobaccos and from four to seven acres of the other types of tobacco. 

The plant bed for one ounce of seed should cover about fifty 
square yards. Tobacco seed is not expensive when the area that a 
small amount will plant is considered, and it is far better to have too 
many plants than not to have enough or be forced to set weak 
plants. Many planters sow several times as many seed beds as would 
be necessary under ideal conditions, and allow short intervals of time 
to elapse between the sowingsot.the different bedn. This assures them 
a sufficient quantity of healthy plants even if there be some losses. 
Then the time of planting varies with the different seasons, and it is 
an important matter to have plants of just the right size to set out 
when they are required. 

Before sowing the seed it is a good plan to test the germination. 
A hundred seeds are counted out and placed between two pieces of 
moist blotting paper. The paper is kept between two plates and at a 
temperature of from seventy to eighty degrees for ten days, at the 
end of which time the percentage of good seed is determined by 
counting the number of seeds germinated. This will enable the 
planter to make up for any deficiency in germination by the use of a 
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larger quantity of geed. It must be understood that the conditions in 
the soil are not so favourable to a high percentage of germination as is 
the blotting paper. 

In choosmg the location of the plant bed, there are several points 
to be considered. First, a good, rich, friable well-drained soil must 
be chosen. Next, a location that is protected from the prevailing 
wind and on an exposure where the bea will I'eceive all the sunlight 
possible. In America these beds are usually made on the southern 
slope of an open space in the forest. 

American growers give the site of the seed bed a thorough burn- 
ing. The object of this is to destroy all insects, or their larvae, that 
may be in the soil. In order to accomplish this burning, the soil is 
first laid with poles in order to keep the burning wood off the soil and 
admit the air. Upon these poles the wood is piled and the fire 
started on the leeward side that the progress may not be too rapid. 
A slow fire will convert all the moisture in the surface soil to steam, 
and thus cook anything that may be in the soil. The fire is continued 
long enough to convert all the moisture in the first three or four 
inches of soil to steam. The use of steam instead of fire has been tried 
for the preparation of the plant bed and has proved very satisfactory. 
The steam does not destroy the combustible portions of the soil while 
it cooks and destroys all seeds and insects. The steam is applied by 
running it through a pipe or hose and confining it under an inverte(l 
wooden or metal case. A packing case that has been made steam 
tight will answer for this purpose. The use of steam is to be recom- 
mended where the planter has a traction engine at his disposal. 

After the bed has been thoroughly burned the soil is broken up 
to a depth of two or three inches and all roots and other trash 
carefully removed. Care must be taken that the soil be not dug too 
deep, for this would bring to the surface weed seeds that have been 
buried too deep to be destroyed. Fertilizer is thoroughly worked into 
the soil. About three pounds of any good commercial fertilizer to 
each ten yards of the bed will answer the purpose. Nitrate of soda 
is the best fertilizer with which to give the plant a quick start and 
rapid growth, but this chemical should be used more sparingly than 
the other fertilizers. Barn yard manure would be excellent were it 
not that it usually contains quantities of weed and grass seed that 
would neutralize all the good results of the burning. 

The seed should be sown about sixty days before planting time. 
To sow the seed mix it with ashes or fine meal, at the rate of one- 
fourth ounce of the seed to two quarts of the ashes or meal. The 
object of the ashes is to give greater bulk, thus enabling the planter 
to sow more evcDly. The colour of the ashes or meal also informs the 
sower whether all portions of the ground have been sown with a 
sufiicieDt quantity. After being sown the seed is not raked in, but 
the surface of the soil is lightly brushed with a broom. The 
sprinkling of the bed with water from an ordinary gardener's can 
will in itself be sufl&cient covering. Tobacco seed that has been 
buried too deep will not germinate. 

The plant bed should be covered with a light cloth or muslin. 
This is stretched over a. framework of boards or bricks that has been 
built arourid the border of the bed. Small sticks about six inches 
high are . set up throughout the bed, to keep the canvas from 
touching the plants. This canvas will shelter the plants from the 
intense heat of the sun, and will" at the same time retain during the 
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night a portion of the heat of the day. It will also protect the plants 
from drjrinj^ winds, frosts, and insects. Where the cloth cannot be 
secured a light covering of grass, or even of light brash, will seire 
to partiallv protect the bed from the sun, winds, and frost. This 
covering should be raised at least a foot off the bed, by means of a 
light framework. 

Unusual care must be exercised in handling the plant bed, for it 
is a very easy matter to so injure the plants as to dwart them through- 
out their life period. The soil should be kept moist, but not wet 
If too much water be used the plants are not only likely to be 
smothered, but conditions are made favourable to the development 
I of fungus diseases. Within two weeks after sowing the plants will 
\l J appear ; for some time it may appear that they are not making any 
/ growth ; this is the period when they, having exhausted the material 
stored in the seed, are adapting themselves to the new conditions 

I of life. Tt] ft mnnt.li after sowing a rapid growth will start, and in 
a nother m onth thft- plants should be ready for .transplantin g. Plants 
are better if not allowed to become too large bellore planting, as an 
over large plant is more likely to grow lanky. American growers prefer 
to set out the plants when the top covers about the area of a five 
shilling piece. During the last month in the plant bed it will pay 
to water occasionally with liquid manure. For a week or more 
before planting, the canvas covering should be removed, to allow the 
plants to become hardened. If the plants appear to be growing too 
thickly they should be thinned out ; one good plant to each square 
inch is sufficient. This will give about thirteen hundred plants to 
the square yard. 

In drawing the plants for transplanting care must be taken to 
secure as much root as possible. The plant bed should be thoroughly 
«oaked, so as to allow the roots to be drawn with little breakage. 
When the large plants are drawn out of the bed the soil should be 
immediately watered, if not already done, in order to pack the earth 
■around the roots of the remaining plants, which will nave been dis- 
turbed by the operation. As soon as the plants have been drawn 
they should be placed in a basket, with the roots downward. The 
top of the basket must be covered with a cloth, and the basket put 
in a cool place until the plants are set out. 

PREPARATION OF THE LAND, AND PLANTING. 

Ny^ I Within sixty days after it is set in the field the tobacco plant has 

■ reached maturity. In order to properly accomplish this result, the 
soil must be well tilled, so as to allow the roots to rapidly pursue their 
search for nourishment. The soil must be in a condition to admit air 
to the rootlets and also to the beneficial nitrifying bacteria in the soil, 
and at the same time it must have the ability to hold sufficient 
moisture for the needs of the crop. This condition can be reached 
only by a thorough preparation of the soil before planting time. The 
fibrous rooted tobacco plant seeks its food near the surface, but 
because of this fact the subsoil should not be neglected, for on the 
condition of the subsoil depends largely the moisture content of the 
surface soil. The land should have one, and, if possible, two thorough 
ploughings, and then be placed in as fine a tilth as possible by the use 
of harrows. 
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There are two^ methods of growing the plants : one method is 
Isnown as level caltivation and the other as nill cultivation. The 
aystem of level cultivation is perhaps best where there is no 
Anger of excessive moisture in the soil. In this case the field is 




marked off into rows, three to three and a half feet apart, and the plants 
set at the distance of three feet in the rows. If it is desired to use 
tte horse cultivator in both directions, the field is marked both ways, 
so that the plants will " check row." If the soil is inclined to be wet 
at any time during the season, the field is thrown up in ridges three and 
Si half feet apart, and the tobacco set on the tops of these ridges. The 
bridges are formed with a small plough or with a horse cultivator using 
t;he wing adjustment. 

The distances of three and three and a half feet hold true only for 

the ordinary smoking and manufacturing types of tobacco. Most of 

t;he cigar varieties are planted much closer together in the row. The 

Cuban and Sumatra tobaccos are but a foot to fourteen inches apart in 

the row. Some of the stronger growing varieties are planted from 

eighteen inches to two and a half Feet apart. The distance depends on 

the size of the plants. If a cigar tobacco be given too much room, the 

leaf will become too large and coarse for cigar purposes. Sumatra 

tobacco when first grown in Florida was very nearly a failure, for the 

I'eason that it was set too far apart and became coarse. In Sumatra, 

^here hand labour alone is used, the plants are placed two feet apart in 

^ach direction ; but Sumatra has a heavy rainfall and a tropical climate, 

Bo that the plants grow very rapidly and are fine in texture. This 

distance might not do for localities where the condition for a rapid 

growth was less favourable. In America the rows are always at least 

ftorsL three feet to three and a half feet apart, for the reason that most 

of the work is done by means of horse cultivators. In a new locality 

growers must determine the distance by experiments. 

If the day be cloudy planting may be aone at any time, but if the 
^y be hot and dry, the planting should be left until the last half of 
tlie afternoon, so as to give the plants an opportunity to recover and 
Establish themselves during the coolness of the night. Where the 
planting is done by hand, the pJants are dropped along the row at 
^•©gular intervals by a small boy. Immediately after the plant 

d2 
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^tnbuter there follows a man or boy, who, with a round stick about 
ten inches in length, makes a hole, and then inserts the plant into the 
*^o\% and, while holding it firmly with one hand, presses the earth 
ilrmlj around the roots with the Atick. The surface of the soil is then 
^idly smoothed over and left in as loose a condition as possible, 
^en the soil is dr^ or the weather unfavourable, ooe person carries a 
pai] of water, and either goes just before the planter and pours a little 
i^ater into the hole or follows close after, and places the water in a 
nuall hole made beside the plant. If this additional hole is made, it 
Qust be covered up as soon as the water soaks in to prevent evapora- 
fon. Even if the soil appear to be sufficiently moist the use of water 
1 planting will give good results, for the reason that it settles the 
irth firmly around the roots of the young plant, and thus permits it 
) start growth at once. A man and a boy will plant about five 
lousand plants a day, and one extra person can do the watering for 
lat number of plants, while a fourth per<K>n with a wagon can haul 
te water for a large nuiliber of planters. 

In some sections transplanting machines a^one are used. These 
achines set the plants at the desired distances and waters them at 
e one operation. The machine will also, if desired, place a small 
lantity of fertilizer with each plant. Three persons are required to 
indle such a machine, one to drive the two horses, and the others to 
ed the machine with the plants. Five acres of ordinary tobacco may 
\ thus planted in a day. 

In Cuba the plants are not set in holes, but a small furrow is 
ade with a shovel cultivator or a small plough. The plants are then 
.pidly set by being placed in this furrow and a handful of earth drawn 
I each. The soil is then levelled up with a hoe. This proves to be a 
>eedy method. The furrows should not be made much ahead of the 
lanter and must be filled up at once so as to avoid evaporation. 



CULTIVATION. 

The soil is supposedly in fiue condition and tilth when the 
ilants are set, and the aim of cultivation should be to keep it in that 
ondition. The tobacco plant is largely a surface feeder, and its roots 
io not penetrate deeply in the soil. For this reason, shallow cultivation 
*nl7 should be used, so as not to cut off the roots and check the 
growth of the plant. Cultivation is not merely for the purpose of 
ailing the grass and weeds, but also for the admission of the air 
necessary to the roots of the plants, as well as to the nitrifying 
>acteria. After wet weather, cultivation hastens the drying out of 
•^e soil, and, in dry weather, cultivation by the creation of an earth 
nulch preveilts excessive evaporation of moisture. No set number of 
"Jnies can be given for the cultivation of the field, but it should be 
lone whenever the soil begins to harden or crust over. The best 
'Jtiplement for the purpose is an adjustable horse cultivator, or horse 
^% as it is sometimes called. 'I'his implement is easy to handle and 
^^ be adjusted so as to throw the earth to, or away from the plant as 
^ may be desired. When the plants are small, a wheeled riding culti- 
vator may be used that will cultivate both sides of the row at the same 
^^e ; two horses are required for this implement. As the plant grows 
^i*ger the earth near the plant should be stirred with a hoe, and later 
'hen the leaves of the plant have become so large that there is 
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danger of injury to tbe plant by(the use of the horse, the hoe and haD^ 
labour can alone be used. No otber plant will respond so readily t^ 
culiivation, nor will the value of any pUnt be so easily affected by neg' 




lect as the tobacco plant. A rapid growth from the time 'of planting 
until the lipening period will give tbat fine even texture so desirable in 
high class tobacco. When the plant has commenced to ripen, culti- 
vation should cease, for any further stirring of the soil will tend to 
induce an injurious second growth. 



Topping. 

The tobacco plant has a tendency to the production of seed, 
and for the reason that the seed is formed at the expense of the leaf, 
the blossom or terminal bud must be removed, and with the blossom 
must be removed all the leaves in excess of those tbat the plant can 
properly develop and ripen. The time at which this operation of top- 
ping should be performed depends on the use to which the cured tobacco 
is to be put, as well as to conditions of soil and climate and the 
individual characteristics of the plant. Strong, vigorous plants are 
topped high and given more leaves to develop tnan the less vigorous 
plants. Expert tobacco men do not count the number of leaves to be 
left on a plant, but through long practice are able to top the plant to 
the right number of leaves for its capacity. The number or leaves 
that a crop will average will depend largely on the season ; one year 
but ten leaves may be left to a plant, and the following season an 
average of sixteen leaves may be left and the product be of equal value 
both seasons. The removal of the terminal bud produces a great change 
in the plant by increasing the surface, and thickening the leaf. The 
operation also causes an increase of the protein compounds and 
nicotine in the leaf as well as hastening the process of ripening. H 
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tbe plant m topped too low there will be a rapid thickening up sad 
i^urliog of tbe leaf; if this oecura Bomo of tlie top tnickere tiboald 
be aJlowed to gmw and check this tendtocj. If a plantis topped tou 




soon there will be a losa of aroma in the cured product. The 
majority of the flower buds efaould be allowed to appear before the 
crop ia topped, so as to permit topping to be completed in one 



Friuiho. 

At the time of topping manj growers pnll off the lower leaves of 
the plant, and this operation in known as priming. These leaves are 
usually small, thin and very ^i*^) ^Q<1 would not produce saleable 
tobacco eveu if left to mature. The exponent* of priming maintain 
that these leaves being useleBH should not be allowed to appropriate 
the sap that would otherwise go to Che other leaves. It is contended 
that these " sand lugs " furnish a harbour for insects, and also that the 
removal of these leaves will leave more room far the use of the hoe. 
Other growers leave these "sand Inga" upon the plant with the 
thought that they protect the next hi^er leaves from being spattered 
with soil during rams. 



SUCKBRINO. 

As soon as the plant is topped, or even before, small shoots or 
suckers start out from the axils of all the leaves. If these suckers be 
allowed to grow they will greatly lessen the amount of tobacco pro- 
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duced wid also injure the quality. As soon kh the suckera appear 
^ej moat be broken off Inia will have to b« repeated at least once 
a week. The work can easily be done by children, but care miiKt 
be ezercised that the remaining learefi are not broken off or injured. 
In eome Bectione of the world, one of the lower Buekers is allowed to 
remain anH produce a second crop after the harvesting of the first. 
This sucker crop is inferior in quality and does not pay, for the reason 
that it lowerH the standard and reputation of the tobacco of th« 
district. 

During the whole period of growth the tobacco plant is subject 
to injury l^ insect pests, and against these perpetual warfare must be 
waged. (See the chapter on insect pests and their treatment, page 63.) 



Bipening is hastened by the topping and muckering operations. 
The remaining leaves ai-e filled with an abnoi'mal aceuninlation of 
organic compounds that would have been used for the development of 
seed and other leaves had the tobacco plant been allowed to mature 
normally. The plant at this stage largely increases its percentage irf 
acids, nicotine and protein compounds. A ripe leaf has a rough 




feeling to the touch, and when folded between the fingers will easily 
crack. There will also be a change in colour from a dark to lighter 
shades of green, and the appearance of yellow spots. This indicates 
the maturity of the leaves and the transltH^imn of material from 
the older portions to the less mature leaves of the plant. A brownish 
colour may also appear around the borders of tne leaf. A leaf if 
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hkrveeted too ar«tn will always have a tendency to retail ^_ .. 

ihade, and will be deBcjent in grain and slightly bitter u lien smuketi. 
There is also such a thing as an over ripe leaf. Ov'-r ripo leaTW 
contain more water and less organic material than the,^ did when it 
the proper stage for harvesting. This ie due to the fail that in tlw 
ripening leaf the chlorophyll grains gradually change tn nther forms, 
and thns cease their function of forming new organic milter, while «t 
the same time conauroption of the already etored matei !al (-ijintianeK 
An over ripe leaf will seldom cure np an even colour and will be 
brittle rather than elastic. 

*lhe ripeness ot shaaed tobacco cannot be determiniil by the saiw 
indications as can the eun-grown crop. A general :t]i|ju!irance oi 
maturity is the only guide that the planter will Dave. 

HARVESTING. 

When the proper stage of ripeness has been reached rhe time faaa 
arrived for the harvest. All portions of the tobacco jilitnt do not 
ripen at the same time, and because of this fact two ditfrieiit luetboda 
of harvesting have been developed. In the one syst- m the whole 
plant is harvested on the stalk when the middle leavet^ nf the plant 
are mature, while in the other system each leaf is primed otT as It 
becomes ripe. The 6rst system is accomplished with tbr luiuimum of 
labour, although it will not produce s • large a percentage <if properly 
ripened tobacco as the second system, for when the midille leaves are 
at the proper stage of ripeness, the lower leaves are ovei- i i[>i-, and the 
top leaves still green. The advocates of the stalk cutting kv whol« 
plant system maintain that a large percentage of the niiUeiial in th« 
stalk is transferred from the htslk to the leaf during thtt process of 
curing, and this claim seems to be snbstantiated by expei teucc^. Thia 
system is the one largely used for tbe bulk of the tobacri) fn America, 
but the finer grades of rigar leaf and a portion of the iJi ight tobacw 
are harvested by the single leaf method. In some pkieA a i:unibi- 
nation of the two methods is adopted, the lowerleavesb'iiii^linrvested 
singly as they ripen and the upper half of the plant tiik'H nlf with 
the stalk. Where the leaves are primed they are at om e pl.'ned in 
basketH and hauled to the curing barn. At the barn these leaves are 
strung on twine by means of a needle run through the end of the atein, 
or else the twine is looped around the end of three or four leaves at 
a time and the bunches of leaves lefD several inches apart. This 
twine is then fastened tu a four foot stick, and the stick is hung on 
the tier poles in the curing barn. The aim is to get about forty 
leaves to each stick. 

When the stalk system of curing is used, the plants may be cut 
off at the surface of the ground with one stroke of a knife, and then 
strung on the four foot curing stick by means of a detachable iron 
spear head that is fitted into the end of the stick. Another method 
is to, with one stroke of the knife, split the plant from the t^ 
nearly to tbe ground, and th«i to sever it below tbe end of the 
vertical cut with a second stroke. The plant can then be placed 
astride the curing stick. The split plants will cure out more 
rapidly than the^^eared plants, but will suffer a slightly greater 
loss of weight. With small plants, a« the Cuban tobacco, the stalk 
is too small to stand much splitting, and is speared into the stick- 
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Cigar leaf should continua as long as ^fManUe in the curing process. 
The unsplit stalks beinf^ slower in drying will slightly increase tbe 
length ot the curing period. 

Plants should not be harvested soon after a rain, for the reason 
that the water has washed out the sums and oils of the leaf, and 
the leaf, if harvested at that time, wul cure up thin and papery, 
and be devoid of the finer aroma. In fact, the ripening tooacco 
plant would be better off if it had no rain during the few weeks 
preceding harvesting. In countries where the seasons are well 
defined, growers should so arrange the time of planting as to allow 
the crop to ripen, and be harvested, before or after the season of 
heavy rainfall. In Cuba this point is understood and the crop is 
not grown during the heavy rainy season. Heavv dews, however, 
. are greatly desired during the ripening period, for the reason that t^e 
moisture on the leaf aids in the formation of gums and other 
aromatic materials. Plants should never be harvested when the dew 
is upon them, for at this time they are very brittle and likely to be 
broken, and at the same time the dew covered leaf will develop 
black spots when cured. 

Bneht sunny days should be chosen for the time of cutting. 
The acioity of the leaves is less on a warm sunny day than upon 
a cool or cloudy dav, and is also less in the evening than in the 
morning. On a bright day the processes of metabolism are promoted, 
and the respiration stimulated, so that at the end of such a dav the 
leaf will have more of the desirable products and less of the 
undesirable by-products than at other times. 

The plant should be slightly wilted before being hauled to the 
curing bam, as this will prevent breakage and hasten the com- 
mencement of the curing process. Often the curing sticks are stuck 
into the soil at an angle approximating 65°, with the slope away 
from the sun, and on these sticks the plants are placed with their 
butts toward the sun and allowed to wilt for a short time. At 
other times the plants are placed with the top side down, or are 
laid in rows of three or four plants deep and allowed to remain 
until they are wilted. Lonf? wilting is not so popular as it once 
was, and the system of placing the cut plants on scaffolds in the 
field is obsolete. 

Leaves if left long exposed to the sun will become sunburned, 
that is the heat of the sun will kill the plant cells and at the 
same time destroy the enzymns that bring about fermentation ; this 
being the case no further life changes or processes of fermenliation 
can take place, and, with the exception of the drying of the leaf 
by the evaporation of moisture, no improvement will take place. 
The greenness of a sunburned leaf will always remain and reduce 
its value. Sunburned leaves will carbonize and not bum satis- 
factorily in the pipe or cigar. 



TRANSPORTATION. 

Several different methods of transferring the tobacco from the 
field to the curing barn are practised. Sometimes a frame four feet 
wide, and high enough so that the tobacco will not touch the wagon 
box, is built upon the wagon, and the tobacco, already on the cunng 
sticks, is hung on this. This method is to be preferred where it is 
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greatly desired to have no broken leaves, as is the case with tobacco | 
used for plug or ci^ar wrappers. The reason for having the frame 
but four feet wide is that this is the length of the curing sticks. 
Sometimes the frames are built of double height so that two tiers 
may be hung. In Africa, where heavy ox teams and large wagons 
are in use, there would appear to be no reason why these frames 
should not be constructed of double width as well as double height. 

Sometimes a low frame is made of not more than a foot in 
height, and on this the sticks are hung, and the plant laid out flat 
in the wagon. The plants are laid one upon the other after the 
manner of shingling or tiling, and the only advantage of the frame 
is that it prevents the butts of the stalks from injuring the leaves 
underneatn. 

At other times the sticks of tobacco are merely piled on the 
wagon with the butts of the stalks to the outside, and the tips 
interlacing. A very low form. of a wagon with wide tires and a 
lar^e top that extends out over the wheels is now becoming popular. 
It IS of light draft and also does away with high lifts. If but little 
tobacco is grown, and that little in the neighbourhood of the curing 
barn, sleds or stone " boats " may be used for transporting the tobacco. 

Where the leaves are primed they are placed in oblong baskets, 
and these baskets hauled to the curing lutrn as soon as possible. 
The stringing of the leaves is done under shelters built around 
the curing barn. 

THE GROWTH AND SELECTION OF TOBACCO 

SEED. 

When it is found by a grower that his district is particularly 
adapted to the production of a certain type of tobacco, he shoulc 
aim to perpetuate or even improve that type by the growth ad 
selection of his own seed. 

The best plants in the field should be selected at the toppii 
time, and the flower buds of these plants left to mature seea. ll 
is advisable to first make a preliminary examination of the fielt" 
marking those plants that more nearly fulfil the conditions sougl 
and then to go over the marked plants several times, and bj 
process of elimination of the worst specimens, reduce the numi 
left for seed to the few best plants. In selecting the plants, 
certain ideal must be held in mind, and the grower rigidly juc" 
all the candidates by the standards of that ideal. If the growei 
depart from the standard^ in one particular, for some plant thai 
seems unusually fine in some one point, and then modify hi^ 
standard in some other particular for another plant, the result wil 
be that the crop grown from the seed will be irregular in quality^ 
and without uniformity. The ideal must be developed in the mine' 
and the standard established, before the grower goes into the fiek 
to accomplish the work of selection, and the result of the worl 
when completed must be, that the plants left shall have a commoi 
resemblance. Selection rigidly carried out for one year will accom-i 
plish more in the improvement of the type than a slightly 
rigid selection will accomplish in several years. The select 
process carried out year after year will work wonders in * 
improvement of the crop. This point must, however, be regard 
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carefallr, viz., that the ide&U Btriren for muat nob be radically 
chans^ with each year. If later it be found that the ide»ls ™f 
the first years have been incorrect, then, of course, it is necessary 
to change them, but changes should not be made according to the 
whims and fashioas of each year. Characteristics established bj a 
aelectioQ of three years are at least ten times more permanently 
fixed than those established by one year's selection. There i> 
always a tendency in all highly-developed plants to revert to ty[w, 
and this tendency is stimulated by a soil or climate that 'is> in 
any way different from the plant's native home. The object of 
selection is, therefore, not only the improvement of the type, bul 
its preservation. 

Seed should not be saved from different varieties of toliftCdi 
grown in the same locality, for the pollen is likely to be carried from 
one variety to the other, thus producing a cross, bo that the plantx 
grown from the seed will largely differ in their characteristics. Soiw 
will resemble one parent and some another ; some will have the 
characteristics of both parents in different degrees, and other* 
will have none of the varietal characteristics of either. Where 
seed is saved from different varieties grown on the same fsnu, 
these varieties should be widely separated from each other. When 
several planters in the same locality ea«h grow several different 
varieties of tobacco, they may often arrange each to save seed of 
but one variety, and to exchange each year. 

The tendency to cross fertilization, and its resulting variations, 
is valuable where the process is directed by the hand of man, for 
it is often necessary to produce a new variety with the character- 
istics of two or more other varieties. When this is attempted, the 
two plants that are to be used are carefully selected, with the end 
sought in view, and the blossom bud covered with a small paper 
or muslin sack. Before the blossom has matured, this sack ia 
lifted, and the pollen- bearing portion of one blossom (the anthers 
or male organs) is removed with a small tweezer ; the aack {« 
again placed on, and when the blossom is sufficiently developed, 
and the pistil receptive, the pollen is taken from the other plant. 
and placed on the hloswm of this plant by means of a cam^-hair 
brush, after which the sack is again adjusted, and left on the 
plant until the seed pod has form^. The seed from this plant is 
sown by itself, and the plants resulting show hundreds of varied 
characteristics and differences. These plants are gradually selected, 
and cut out of the competition, until only the two or thi'ce plants 
conforming nearest to the ideal are left to develop seed. Tbe 
process of selection must be kept up for several years before a ne*' 
variety may be considered as established. The results of the crons 
may not prove at all satisfactory, and the process may have to be 
repeated several times. 

The establishment of a seed plot is an excellent scheme. The 
seed for the planting of this crop should be saved from the moat 
perfect plant of the preceding year. Thus the best plant of the seed 
plot will be the parent of the seed-bearing plants of the follawing 
year and the remainder of the selected plants of the seed crop will be 
the parents of the main crop the following year. In this way a pedi' 
greea variety of plants will be established and the plants of the eeed 
crop will always he the offspring of the same parent and the plants of 
the main crop will always be the descendants of the same grandparent 
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Theoretically, this constant inbreeding would in time lessen the 
vitality of the yariety, but in practice this result will rarely be 
reached, for the isolation of the seed plot will seldom be so complete 
that there will not be an occasional accidental introduction of new 
blood- 
When a plant is left for seed tlie top leaves are stripped off so as 
to reduce its top heaviness. If the plant shows too great an inclina- 
tion to yield to the wind and be whipped around, it is steadied by 
being tied to a pole set in the ground. No suckers or secondary 
blossoms are permitted to grow, and as soon as the best seed pods have 
!X)mmenced to ripen, the remaining pnods and blossoms are removed^ 
^he idea being to have a few well-nourished seeds rather than a large 
lumber of poorly nourished ones. When the pod is ripe the seed 
lead is cut off and hung in a dry room, all imperfect podis being re- 
iected in the operation. Later the seed is broken out of the pod and 
arefuUy freed from all dirt and chaff by winnowing. It is then 
)laced in glass jars or bottle» and sealed. If carefully kept in jars^ 
;obacco seed will retain its vitality for at least ten years. Before 
}eing placed in the jars the seed must be absolutely dry. 

Many tobaccos, like the Cuban, will not produce a large crop if 
^rown from the carelessly produced imported seed, and, for this reason, 
t is the custom in many places to grow the seed of such varieties for 
^ears before saving seed for the main crop. However, if this process 
>e kept up for any length of time the product will have a tendency to 
rreatly deteriorate from its original qualities even though it has 
)ecome acclimatised and increased' in hardiness and productiveness. 
?or this reason about the third or fourth year after tne importation 
k large quantity of seed is saved and stored in airtight jars to be 
ised for the production of the crop dul-ing the next eight or ten 
■ears. 

Tobacco seed may be worth anything from four shillings a pound 
or the commoner varieties, to four shillings or even twice as much 
>er ounce for selected cigar tobaccos. The average price is about 
welve shillings a pound for the ordinary varieties and thirty shillings 
. pound for cigar varieties. An ounce may contain anytning from 
wo to four hundred thousand seeds, so that high priced seed is not 
lecessarily expensive when the area that it will plant is considered. 

Tobacco seed as a rule should not be purchased from general 
eedsmen, but should be secured from men who make a speciality of 
rowing tobacco seed alone. From one to two hundred pounds may 
€ produced to the acre where the selection of seed is not carried out 
ery thoroughly, but it is much better to purchase seed at ten times 
be ordinary price from growers who select until they only produce 
ae-tenth as much seed. Quality rather than quantity should be the 
bject. 

INSECT PESTS OP TOBACCO. 

From the seed bed to the curing barn the grower must wage 
ne continual war against insect pests. Many of these would entirely 
uin the crop if left to themselves. To-day, through the use of arseni- 
al poisons, it has become a simple matter to hold in check the once 
lucn dreaded enemies of the tobacco field. 

Young plants grown under canvas and on burned soil are seldom 
ubject to the attacks of insects. 
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Cut Worms.** — Usually the first pest from which injury may 
be expected is the " cut worms.** These are the larvae of several differ- 
ent species of moths and do great injury to all forms of tender plant 




life by severing stalks near the surface of the soil. Several species also 
clintb the plant and feed on the leaves. When a field is known to be 
affected with these pests it is the custom in many localities to scatter 
over the field little bunches of green grass, or other forms of vegetation, 
that have previously been sprayed with Paris green and water. In 
the absence of other food the pests will feed on this poisoned 
vegetation and be destroyed before the tobacco has been set on the 
field. 

Another method is to scatter poisoned meal throughout the 
field. This bait is prepared by mixing one pound of Paris green, or 
of arsenic, with from fifty to one hundred pounds of mealie meal 
(ground maize or Indian corn meal), the meal oeing moistened with a 
little water and molasses. This poisoned meal is then placed in rows 
here and there throughout the field and among the growing plants. 
The cut- worm prefers the poisoned meal to the green vegetation and 
thus comes to an untimely end. The most satisfactory results are, 
however, obtained if the meal be placed in the field before the plants 
are set. 

"Horn Worms" or Caterpillars.— These are the larvae of 
Sphinx moths, and the name of ^^ horn worm " is due to the fact that they 
have a small stout horn attached to one of the posterior segments of 
the body. These caterpillars have insatiable appetites, and two or three 
will ruin a tobacco plant in the coui se of a day ; nor are they fond of 
the tobacco plant alone, but feed as well on other forms of the 
Solanacese as the tomato and potato. 

Two different species destructive to tobacco are common in America, 
Protoparce Carolina and Protoparce Celeus. The Rhodesian tobacco 
caterpillar may prove to be a distinct species, but that fact will make no 
difference in the treatment to be followed as the habits are the same. 

The mother moths may be seen and heard flying around the 
Petunia and Datura blossoms just at dusk. It is at this hour that the 
3ggs are laid. In four to eight days the young caterpillars hatch and 
jtart their destructive career, which may continue for a month, at the 
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end of which time they have reached their full growth, and are prepared 
to burrow into the soil and transform to pupte. 

Where this pest is not very abundant, the method of seading 
children over the field to destroy all the caterpillars that can be found 
is a very aatiafactory one. But where the pest is abundant, the field 
should be sprayed with a preparation of Paris green. One pound of 
Paris green to one hundred and fiftj; to two hundred gallons of water 
is about the right proportion. This preparation should be evenly 
distributed over the plant by means of a spray pump with the ncKEzle 
adjusted to throw a very fine misty spray. The Knapsack spray pumps 
are well fitted for this work. 

In some localities a band machine is used, which, by means of a 
rapidly moving fan, blows the pure Paris green evenly over the plant. 




With this machine, as well as with the spraying preparation, care must 
be exercised that not too much of the poison be used, or the plant will 
be injured. The poison in no way injures the tobacco for human con- 
sumption, as it has been demonstrated by experiments that the poison 
practically all disappears before the tobacco is cured. 

In many localities a method of destroying the moths themselves 
before they lay their eggs is practised. This is easily done, because of the 
habit that the moth han of feeding on the nectar of the Datura Stramo 
(called Jimson or Jamestown weed in America). Quantities of this 
weed are allowed to grow around the edge of the tobacco field, or the 
plants may be even set here and there throughout the crop. Every 
evening the blossoms are poisoned by having a few drops of the follow- 
ing mixture placed in them : — cobalt, one ounce ; molasses or honey, 
ne-fourth pint ; water, one pint. The moths die very shortly after 
^rtaking of this preparation. When this method is used the Datuiu 
should not be permitted to ripen seed, or else it will develop into a 
worse peat than the caterpillars. 



THE CVLTVSE Of TOBACCO. 




TfljS CULTURE OF TOBACCO. «9 



le.— PfridruHO iBiitia ; o, adnllj i,',i, tuU-srowii lame ; f,/, egga-4ll natanl 




b«low At right : pnP^ below M 



ow At right ; pnp^ 
FUlar^QEt (originu). 



70 THE CULTURE OF TOBACCO. 

At cutting time, care should be taken that none of these caterpillars 
bs placed in the curing barn with the tobacco, for they will continue 
to eat the drying leaf as well as develop into parent motha for the nest 
year's brood. 

The Bud Caterpillars.— In America both the Heliothie Armiger 
and Heliothis Khexite are known by the name of " bud worms," because 
of their habit of destroying the terminal bud of the plant. The 
Heliothia Armiger ia very common in Rhodesia, and is the caterpillar 
that damages the mealie ears, the cotton. Cape gooseberry, and the 
tomato. 

The spra}[ of Paris green used for the horn caterpillars will also 
assist greatly in destroying this destructive pest, but if it becomes very 
common, it will be neceesary to nee the following special treatment. 
A pound of Paris green is mixed with fifty pounds of finely ground 
mealie meal, and a small quantity of the meal sprinkled on the bud of 
each plant. If the weather ie at all wet, this treatment will have to 
be often repeated. This method ie not as slow or expensive as it might 
appear to be, and is certainly very effective. In Florida where una 
cigar leaf is grown, this aprinklingof poisoned meal is kept up through- 
out the season. 

It is also a good plan to keep all the tomatoes and Cape gooseberries 
growing in the vicinity sprayed with Paris green. This will not only 
be a good thing for the plants sprayed, but will be of assistance to the 
tobacco, by destroying caterpillars that will produce later broods 
injurious to the towicco plant. 

The Leaf Miner or " Split Worm."— The larva of this moth, 
Oelechia Solanella, is already doing great damage to potatoes in 
Bhodesia, and will probably become a pest of toDacco. Tlie moth, 
which ia a very small gray one, lays its eggs upon the leaf, and the 
caterpillars as soon as hatched enter the li^and there mine, between 
the two surfaces. Their presence is made known by a grey discoloura- 
tion of this portion of the leaf. In potatoes these insects also work in 
the hanhn and even in the stored tupers. 

After working in one place for a time, the caterpillar will 
emerge on to the surface of the leaf, and enter at anouier place. 
Because of this fact it may be treated, to a certain extent, with 
arsenical prisons. The same spray that is used for the horn 
caterpillar is of value with this insect — that is, one pound of Paris 
green to one hundred and fifty to two hundred gallons of water. 
The potato fields should be as carefully treated as the tobacco, 
and it is very likely that this insect will also be found working 
on the tomato and Cape gooseberry, so that these plants shoula 
either be treated with poison or destroyed. 

The Tobacco Flea Beetle.— This insect {Epitrix parvaia is the 
common species of America) is a small active beetle that does great 
damage to all solanaceoua plants — as the potato, tobacco, tomato, 
Cape gooseberry, datura, &c. 

It eats the tobacco leaf full of very small holes, and thus 
destroys its value, as well as providing an entrance for fungus and 
bacterial diseases. A certain amount of damage is also done to 
the roots by the larvee. 

The preventi ve treatment, which ia the destruction of all 
solanaceoua weeds growing in the locality, should be adopted, for 
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weeds serve as breeding places for the earlier broods of this 
beetle. 

When the beetle once starts its work on the crop, its ravages 
may be checked by the same Paris green spray that has been 
recommended for the other insects. 

Lasioderma Serrlcorne, Fabr. A Beetle Ii^urlous to Stored 

Tobacco. — This beetle feeds upon all forms of stored tobacco, and 
works injury by eating it full of holes. Cigars, cigarettes, and 
stored leaf of all kinds are equally enjoyed by this pest. Once it 
has taken possession of a curing barn, warehouse, factory or shop, 
it is there to stay, unless strenuous measures are adopted. In the 
warehouse the passing of the tobacco through the heat of the re- 
ordering machine will check the ravages somewhat, and the steaming 
of every portion of the room will serve as a temporary measure ; 
but a few insects will be hidden in the cracks of the floor and wall, 
and serve to again infest the building. 

Carbon di -sulphide has been recommended by Dr. Howard, of 
the United States Department of Agriculture, as a treatment for 
this beetle. The room is made as air-tight as possible, and the 
fumes of this gas are confined in it for at least twenty-four hours. 
The gas is explosive when confined, and is also deadly to all life, 
and for this reason no fire or peraons are allowed in or near the 
building during the treatment, and the room is thoroughly aired 
before being again entered. In a tobacco shop all of the tobacco may 
be placed in a case and treated. One pound of the liquid for every 
thousand feet of space is placed in a vessel and permitted to evapo- 
rate in the room. 

Other Tobacco Insects. — Other insects, as the grasshopper 

and the cricket, often do some damage to the tobacco crop. Any 

insect that injures the plant by eating can be destroyed bjr the 

^86 of arsenical poisons, as Paris green. However, if the insect 

^ures its food by sucking, as do the true bugs (ffemiptera), it will 

^ impossible to destroy with the arsenical poisons, and some spray 

^U have to be applied that will kill the insect by contact. For 

t^e sucking insects the use of a concentrated solution of nicotine, 

<^iluted with sixty parts of water, has been found to be fairly 

effective. 

All poisons should be labelled, and in their use care should 
^ taken that they are not placed within the reach of young 
^^ildren. 

Diseases of Growing Tobacco. 

Mosaic Disease. — One of the most common diseases of grow- 
ing tobacco is called "calico," or "mosaic" disease, because of the 
Diogaic^like appearance of the light and green jportions of the leaf. 
The disease causes the leaf to grow more rapidly near the veins 
than elsewhere, and thus become wrinkled and corrugated. A 
portion, or all of the plant, may be affected. Slightly diseased 
leaves are worthless as wrappers, and highly diseased leaves are of 
no value for any purpose. For many years the nature of this 
disease has been a mystery, and has been variously regarded as due 
to a fungus, as the result of an excess or deficiency of minerals in 
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the soil, as produced bj bacteria or induced bj faulty drainage. 
Recently Dr. Woods, of the United States Department of Api- 
culture, who has carefully investigated the disease, has arriv^at 
the conclusion that it is due to none of the ^nerally supposed 
causes, but that it is 'Mue to defective nutrition of the youn^ 
dividing and rapidly growing cells, due to a lack of elaborated 
nitrogeneous reserve food, accompanied by an abnormal increase in 
activity of oxidising enzjmns in the diseased cells." These are the 
same enzvmns that prove so beneficial in the fermentation process 
later. The enzymns are liberated by the decaying plants or roots, 
and, if in excess, may enter the roots of young plants set in the 
same soil, and induce a diseased condition, from which the plant » 
will never completely recover. Plants with injured roots are more 
than commonly susceptible to attack. 

The sowing of seed on fresh or burned plant beds, the avoid- 
ance of injury to roots in transplanting or in cultivation, and 
the making of conditions favourable to a steady, even growth, 
appear at present to be the only things within the reach of the 
planter for the prevention or moderation of this condition. 

Seed from diseased plants should not be saved, for, while the 
disease may not be carried in this manner, still an inherited 
tendency to this condition may be transmitted. 

" FroiT E!y6," or Leaf Spot.— This disease is also called " white 
speck," because of its appearance in the form of small white specks in 
the tissue of the leaf. It appears to a certain extent in nearly all 
tobaccos and does not do any large amount of damage. A few years ago 
cigar tobacco with this specking was in demand, but the style changed 
as soon as it was found possible to artificially produce this marking on 
any leaf. It is supposed by some to be caused by too much water at the 
tap root, and by others to be due to the presence of an excess of potash 
in the soil. It does not appe-ar, however, that it is due to either of 
these causes, and is probably bacterial in its nature. This specking 
must be difierentiated from the small white specks due to sun 
burning where there has been a particle of sand upon the leaf. No 
successful treatment is yet known. 

Rust, or Blight. — There are two or three forms of what are known 
as rusts, or blights, which are physiological conditions caused either 
by excessively dry weather, or excessively wet weather, or by the use 
of too much of certain fertilizers. The farmers of South Carolina 
say that the use of large amounts of phosphates will cause the plants 
to prematurely ripen, which is sometimes called blight. The analysis 
of the conditions present in the field and the removal of the cause as 
far as possible is the only treatment. 

There are several minor diseases of^ growing tobacco, but they can 
hardly be considered o^nterest unless they make their appearance in 
Rhodesia. ^ 

Diseases of Tobacco while Curing (Pole Burn, Pole Sweat, 

or House Burn). — Pole burn in the tobacco barn is due to excessive 
humidity, and is very likely to be present during prolonged warm wet 
weather. The. disease is first noticed by the appearance of small dark 
spots near the stem and mid-rib. The spots rapidly increase in size 
and numbers, and in a short time become confluent. Within forty- 
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ght hours the whole leaf, and, in fact, all the leaves in the carina 
am, may be affected and destroyed. The tobacco becomes very dark 
a colour and thoroughly decay ea. 

This decay is due to a4)acterium that gains entranciT to the leaf 
^broush any broken place or through openings made by fungus 
growths. Temperatures of 110° stop its action, as also does the 
ledmction of the humidity of the room. For this reason the disease 
may. be controlled through regulation of the temperature and humidity 
of the room by means of fire and ventilation. The maintenance of a 
stove in the curing barn is always to be recommended. If there is no 
stove, small open charcoal fires mav be started. All decaying leaves 
sboold at once be taken out of the barn and destroyed, to prevent 
infection of the remaining tobacco. 

Daring wet weather this disease should be watched for. It will 
probably first make its appearance in the centre, or in the least 
ventilated portion of the room. 

Stem Rot. — This is due to a fundus, Botrytis longibranchiata. 
^t appears in the form of a velvety white mould on the stalks and 
stems of the curing tobacco, and is most prevalent during wet 
leather. If it has once made its appearance in the curing barn 
further trouble should be prevented by thoroughly cleaning and 
(disinfecting the barn before again using. This may be done by 
sleeping the walls and floor of the barn, and then washing with a 
fixture of lime and sulphur in water, which, if made sufficiently fine, 
Diay be sprayed on with an ordinary spray pump. The burning of 
sulphur in the closed barn will also help to destroy the spores of the 
fungus. Heat will serve as a check in unfavourable weatner. 

White Veins. — ^These may make their appearance in the bam 
^r a long spell of .(Jry weather. So far as is known they are due to 
^^^ fact that the outer cells of the leaf are killed too soon by the rapid 
^ing of the leaf, and allow the admission of air under the epidermis, 
thus giving the appearance of an absence of colouring matter in the 
leaf. This condition injures the value of the leaf for wrappers, but 
seldom for any other purpose. The only way suggesteci for the 
prevention of this condition is to keep the air of the barn slightly 
^'umid in dry weather by sprinkling water on the floor. 

Moulds and Rots in Cured Tobacco.— After tobacco has been 

cured, different moulds and rots often do much damage to the stored 
^bacco. These will greatly injure or absolutely ruin the leaf. The 
development of these troubles is due to the presence of too large a 
quantity of moisture in the leaf. The tobacco should be stored in as 
^ a condition as possible and examined now and again to see that it 
<loe8 not absorb moisture from the air. A stove in the room to heat 
*^e air occasionally when the weather is wet will largely prevent the 
attacks. A room where the tobacco has once moulded should be 
^roughly cleansed and disinfected before tobacco is again stored 
in it. 

In the case of the black rot, cigar fillers may be put through 
^hat is known as a forced sweat, to kill the fungi and drive away tne 
fftusty odour. The tobacco is allowed a large quantity of water, and 
placed in a warm room where it will heat up rapidly, and in four or five 
%8, in warm weather, will have reached as high a temperature as is 

p 
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H&fe. This Hwa&t kills the fungi and if carried out ttii 
sJao dertroy tbo spores. The tobacco ia not likelj to bo i 
quality. 

" Saltpetra " — The mould-like appearaace that oftt 
tobacco while curing and fermenting is called "saltpetre 
to a saline efflorescence caused bj tne presence of large 
salts in the leaf, as potassium, sodium, calcium, and t 
li^ht brusbing and a spray of a four per cent solution < 
will remove tbis for the time. 



DAMAGE BY WIND AND HAIL ST( 

Heavy wind storms often break off the upper leaves 
and whip the lower leaves around^oT) the ground until tl 
torn. The planting of tobacco in sbVlterea fields is the 
chat can be adopted against dami^e by the wind. Wher> 
natural windbreaks the planting of Urge numbers of t- 
trees is to be recommended. A temporary expedien 
several rows of mealies (Indian maize), on the windwar 
field. Strips of mealies may also Ise sown at intervale o 
rods throughout the tobacco field. If leaves are accide 
off the tobacco plant when it is nearly ready to harvest, 
gathered up and cured. 

Even a very light hailstorm will injure the value 
wrapper pDrposes, and a very heavy hailstorm will enl 
the whole plant. Where a plant has been badly brok 
cat off near the ground and a sucker left to develop a ne 

In some locatities in Europe a method of breaking 
and preventing damage to the vineyards is practised. 
the simultaneous diB<£arge of many cannon that have pr 
placed at different points in the district. When this pnt 
fully tested and ite merits more fully determined it may 
undertake it in the more thickly settled tobacco districb 

Throughout America certain companies will, for a 
about four per cent, insure the tobacco crop against dair 
wind. The amount of the damage is nsuaUy dete 
committee of non-interested tobacco men, who are « 
the special case and are remunerated for their set 
insurance company. 

CURING. 

Curing is not merely drying, but is a chemical proc 
changes and reactions of which are not fully understood. 
of a tobacco is made in its growth ; curing but fixt 
develops those qualities. A badly grown tobacco car 
into a ni^h-class product by any process of curing, alth 
in handling it may have latent or slightly developed f 
brought out and emphasized, and it may also have ii 
partially suppressed. A very fine tobacco may be absi 
oy lack of skill in the curing process. 

The process may be said to commence the moment 
cut and to continue until no further change takes placi 
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Commonly this curing process is divided into several Rtages, the first 
one of which is allowed to appropriate the word, "curing," The 
second stage is known as the " fermentation ** or " sweat," and there 
may also be a third stase which is known as "ageing." This 
third stage is but a mild continuation of the process of fermen- 
tation. 

The theory that bacteria are largely instrumental in prodttciDg 
the many changes of the different stages of the curing process, has 
been advanced by a number of scientists. It was even, for a time, 
supposed that bacteria produced on the aromatic Yuelta Abajo 
oould be transferred to other tobacco, and that the fermentatiye 
processes thereby initiated would develop an aroma equal to that 
of the Cuban tobacco. From this it was reasoned that all distinc- 
tions of section, soil, and climate would be broken down, and all 
that would be necessary for the production of fine tobacco would 
be to select a locality where the soil was fertile and labour cheap, 
and inoculate the tobacco with the best aroma-producing bacteria. 
However, no startling commercial changes based on this theory 
have as yet taken place. 

Very recently Dr. Loew, of the United States Department of 
Agriculture, has shown that not only are bacteria not responsible 
^or the fermentation of tobacco, but that the fermenting leaves are 
destructive of bacterial life. By a series of experiments, he has 
demonstrated that the chemical changes that take place in the 
coring and fermentation of tobacco are due to the presence of 
oxidizing enzymns. Enzynms are closely related to the soluble 
ferments. One of these ferments, diastase, takes a prominent part 
in the fermentation of malt, and will change two thousand parts 
of starch into sugar for each part of itself. The oxidizing ferments 
have the power of taking oxygen from the air, and supplying it to 
the contents of the plant cells, thus causing the splitting up of 
^listing chemical forms, and the creation of new products. In 
this process the enzymns suffer but little loss of themselves, for 
they merely act as agents, and take with one hand what they give 
with the other. Platinum black has a somewhat similar power, as 
is often shown in the chemical laboratory. An example has been 
given of a somewhat analagous action that takes place when a 
leather-exposed board decays more rapidly in the proximity of a 
rusty nail. In this case the wood, assisted by the iron oxide, is 
enabled to combine with the oxygen more rapidly than it would 
if left to itself. 

£nzymns are highly complex protein forms, and make up a 

part of the protoplasm of the plant. They are easily destroyed or 

<5hanged into other protein forms by much heat, or by the too 

rapid loss of their moisture. When the plant is slowly starving 

to death, as it is when it is cut and allowed slowly to dry, there 

"^ a rapid formation of these enzymns, which separate themselves 

from the protoplasm, and push out through the plant in search of 

food for the dying plant cells. Having thus distributed themselves, 

the enzymns are in position to become again soluble, and take up 

the work of fermentation whenever the conditions become favourable, 

■as they do in the fermentation pile. If the leaf be killed by heat 

^r by rapid drying, the enzymns will have no opportunity to 

"^pe from the protoplasm, but will become entangled with the 

insoluble protein, so that later, when the leaf is moistened for the 

f2 . 
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fermentation, the prooeas will be a partial or total failure, for 
these enzymns are onlj active when in solution. 

To repeat, the chemical changes in the leaf which develop the 
aroma, as well as eliminate undesirable products, are due to certain 
enz^mns. These changes take place during the second stage of the 
curing process, which is commonly called the fermentation or the 
sweat. jBut these enzjmns are largely developed in the fii*st stage 
of curing, and unless this first stage be properly conducted, the 
enzymns will not exist in large quantities, or in available forms, 
ana the products developed in the fermentation will be largely 
disappointing. With this fact clearly in mind, the reasons for 
certain steps in the curing will be better understood. 

Fine aroma is considered of greater importance in cigar leaf 
than in other forms of tobacco, and for that reason greater 
attention is j^iven to its fermentation, and more care is exercised 
in its preliminary curing, so as to prepare it for fermentation. All 
tobaccos go through a fermentation, whether such a stage be 
regarded as a part of the routine or not. In some tobaccos, where 
other characteristics than aroma are chiefly sought, the curing 
process may be such as to destroy the enzymns and the leafs 
power of fermentation. This is largely the case with the Bright 
yellow tobaccos, for the intense heat and rapid curing of the 
process designed for the colour, destroys most of the enzymns. 
But even in this case, a small amount of the enzymns must sur- 
vive, for the cured leaf goes through a slight fermentation known 
as the ^' May sweat." It is in this sweat that most of the aroma 
that this type of tobacco has is developed. If this tobacco be 
placed in a moist condition and bulked, as are the cigar tobaccos, 
it will not ferment, but will decay. The tobacco grower will say 
that the texture of the leaf has oeen destroyed by the heat; it 
would be more accurate for him to say that the oxidizing enzymns 
have been destroyed. 

Several different methods of curing are in vogue. The different 
methods are based on differences in the nature of the tobacco 
grown, as well as on fuel supply, labour conditions, aDd the 
demands of the market. Sometimes the processes do not appear to 
be based on any modern conditions, but to be merelv survivals of 
earlier times. In the past, great carelessness was tne rule in all 
methods, but now with a better understanding of the processes 
involved, and with the requirements of a constantly more exacting 
market to cater for, a great change is taking place for the better. 
Different types of curing barns are in use for tne different methods 
of curing, but it is seldom that any of these barns have as yet 
reached a state approximating perfection. Many of them have been 
built with the iaea of utilizing the material at the builder's disposal, 
rather than with any thought of their adaptability to the purpose 
for which constructed. This matter will be aiscussed in the chapter 
on buildings. 

The terms describing the different methods of curing are based 
on the most important feature of the method. Thus we have sun 
curing, fire curing, flue curing and air curing. 

Sun Curing. — ^This is a method but little used, and is confined 
to a small section of Virginia, where the production of a very sweet 
chewing tobacco is the feature sought after. The tobacco is hung 
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on racks in the s\in, care being taken that it is shaded enough, 

during the wilting period, to prevent sun-burning. These racks 

are placed near a building, so that the tobacco ma^ be carried under 

shelter upon the approach of a storm. This additional handling of 

the tobacco, whenever the weather conditions are unfavourable, involves 

a large amount of labour, so that the acreage grown is necessarily 

limited. The presence of much sugar in this tobacco renders it 

very liable to the attacks of moulds, so that, unless careful attention 

is given to the handling and storing of this sun-cured tobacco, 

there will be heavy losses. The room where this tobacco is stored 

should be fitted with a stove so that the tobacco may be kept dry in 

wet weather. Little money is made out of this class of tobacco in 

America, and it is largely grown by poor farmers whose families 

assist them in the handling of the crop. 

Fire Curing. — ^This is a system whereby the tobacco is hung in 
barns and cured by means of open wood fires, the heat and smoke of 
which both have an important part in the process. 

The greater portion of the tobacco shipped to Europe and 
Africa is cured by this method. In the early times, tobacco that 
had been heavily smoked was able to withstand the ocean voyage 
far better than tobacco that had been cured in the air. In time, 
however, the European palates and olfactories have become so 
accustomed to its creosotic flavour and "ham" odour that it is 
chosen in preference to the better tobaccos. At the time of writing 
the demand seems to be changing from this "fired" tobacco to the 
better types, and it appears probable that in time this tobacco will 
largely disappear from the markets. 

Tlie tobacco is harvested with the stalk, and after being allowed 
to wilt for a short time is hauled to the barn, placed astride 
the curing sticks at the rate of from six to eight plants to each 
four foot stick, and hung on the rafters or poles. The tobacco is 
allowed to hang until it becomes a rich yellow colour; to reach 
this stage, will, probably, require four or five days. This yellow 
colour is owing to a chemical change in the chlorophyl of the 
plant, due to absence of sunlight. When this stage is reached, small 
slow fires are started on the floor under the hanging plants. The 
heat is not permitted to rise above 90° for at least twelve hours, 
and then is gradually increased until it reaches 150° in four or five 
days, when the tobacco should be dry and the fire may be allowed 
to burn out. Even then the stem will be full of moisture, and, 
as soon as the heat is lowered, the water of the stem will spread 
out through the fibre of the leaf and make it soft. A new fire is 
then built to again dry the leaf, and this is repeated whenever 
the leaf shows a tendency to become soft. This second drying is 
particularly required if the lighter shades are desired in the leaf. 
It should be understood that this curing process must be gradual, 
for if the heat is allowed to rise too soon, or rapidly, it will cook 
the leaf and give it a bluish tinge. If the fires are started before 
the leaf has become sufiiciently yellow, the leaf will be stiff, and 
have but little flexibility. For the English markets the tobacco is 
cut before fully ripe, resulting in an olive green colour. If firing be 
delayed too long the tobacco may sufier from "pole burn.'' There 
^ill also be losses from this trouble, if the leaf be allowed to 
hang in a very moist condition in the barn during or after curing. 
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As soon as the tobacco is cured it is stripped from the sta/lc 
and graded. It is then tied into ^^ hands '* and piled in bulks, whicii 
are covered with canvas. 

In tying into " hands," anything from six to twenty leaves are 
taken in the left hand, the stem ends are placed in the sama 
direction and evenlv together ; a small leaf is then selected, smoothed 
out at the tail and doubled over so as to make a band an inch 
wide, and this leaf is wrapped tightly around the stems of the other 
leaves, and has its stem end tucked between and through them. 
Upon the evenness and smoothness of this tying depends somewhat 
the selling price of the tobacco. Some operators pass each bundle 
through the hand as tied, so as to press the leaves together and give a 
better appearance. 

No attempt is made to carry on fei'nientation in these bulks. 
Some changes do take place, however, and it is necessary to 
occasionally observe the pile and not allow the temperature to become 
too high. When the tobacco is in the right condition, and contains 
enough moisture to permit of its being handled without breaking, 
it is carried to the market and sold in the loose condition, or is 
packed in hogsheads and sold when markets are favourable. 

Where fuel is scarce the item of wood makes a large reduction 
in the profits. The wood must be dry and well seasoned, for a fuel 
that gives off soot, creates a heavy smoke, or has a disagreeable 
odour, will destroy the value of the tobacco. The fires are made 
by keeping the ends of several sticks together, as the Kaffirs do. 
Care must be taken not to let the blaze rise high, for the drying 
tobacco will easily catch fire and destroy itself as well as the barn. 

Flue Curing. — This also is a process where artificial heat is used 
for curing the tobacco, but in this case open fires are not permitted 
and the smoke does not come in contact with the tobacco. The fires 
which are of wood (in Japan coal has been used), are in small 
brick furnaces on the outside of the building, and the heat is carried 
through the building and under the tobacco by means of large 
sheet iron pipes or flues. 

This is the system used for the curing of the yellow tobacco, 
which has become so popular for pipe smoking, cigarettes and 
chewing, particularly in the last case for plug wrappers. The 
feature sought in the yellow tobacco is the colour, and the aim is 
to produce this, and yet damage the texture and elasticity of the 
wrapper leaves as little as possible. 

No other type of tobacco or other system of curing requires as 
much skill in its handling. A little misjudgment in maintaining a 
certain temperature for too long or too short a time will largely lessen 
the value of the product. Slight shades in colour may mean large 
differences in the selling price. A leaf that might become a 
wrapper, if injured for that purpose, will have its value reduced 
80 per cent. No set rules can be given for the handling of this 
process, as much depends on the condition of the leaf when placed 
m the barn and on the weather conditions during the time of curing. 

The barns will be described later, but it may be said here 
that the barn must not be so large that it cannot be filled in 
one day, for the tobacco in any one barn should not be in different 
stages of greenness. The barn must also be in a locality protected 
from the winds, for a strong wind will cause the temperature to be 
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much lover on the windward side of the bam than elsewhere, and 
tiius prevent an even curing of the contents. The ventilation of 
the M,rn must also be under perfect control. It is perhaps need- 
less to saj that, where so much heat is used, a thermometer is a 
necessity. This should be hung in the centre of the barn, and in 
such a position that it may be easily read from the door. 

The tobacco may be cured on the stalk, or may be cured by 
the single leaf system. If the single leaf system is used, more 
pounds may be placed in the bam, and each barn's contents ^ill 
be largely of the same degree of ripeness and of the same graide. 
The stalk system will require more time in the curing, but less 
time in the harvesting. The sap of the stalk is also, to a certain 
extent, translocated to the leaf, giving the leaf greater weight and 
gumminess. 

Whether the leaf or the stalk method be adopted, the same 
four foot curing sticks are used. 

As soon as the barn is filled the fire is started, and from that 
time until the barn is finished, at the end of four or five days, it 
is not allowed to die down or go out. The curing process may be 
divided into three stages. 

The first stage is known as the "yellowing" or "wilting" 
stage. The heat is kept at 90° for from eighteen to twenty hours, or 
until the tobacco has reached. the proper colour and lost a portion 
of its moisture. Some curers hasten this process by holding the 
temperature at 90° for but three hours and then rapidly increasing 
to 120°, and as soon as that point is reached dropping back to 90° 
for another six or eight hours. During this stage certain life 
chemical changes take place in the leaf ; there is a destruction of 
chlorophyll and starch, and the creation of enzymns. 

Tne second stage is for the purpose of "fixing" the colour. 
The yellow colour is already in the leaf, but would, by oxidation 
of the cell contents, change to a brown or red, unless it be fixed 
by the application of heat and the exhaustion of moisture. This 
loss of moisture and the application of heat destroy the oxidising 
enzymns that are responsible for the change in the cell contents, 
and the brown colour. To destroy this enzymn, and fix the colour, 
requires a temperature starting at 100° and gradually rising to 
120° during a period of about twenty hours. 

The next stage is what is known as "killing" the leaf by the 
final exhausting of the moisture. The temperature is held for 
some time at 120°, and then gradually rises to as high as 135° and 
even 140°. This process takes about forty-eight hours, at the end 
of which time the leaf is so dry that it will crumble to powder in 
the hand. If the single leaf method is used, this high temperature 
must be maintained, or even increased, until the stem is perfectly 
dry and brittle. 

If the tobacco is being cured on the stalk, a fourth stage is 
necessary, and is known as "killing the stalk." The temperature 
is gradually increased at a regular rate per hour, until it reaches 
as high as 160° or 175°, and the stalk is thoroughly cured out. If 
the stalk be not thoroughly cured as soon as the temperature is 
lowered, its sap will spread into the leaves and form red places in 
the region of the veins. 

Many difierent modifications of this flue-curing system are in 
use, differing from each other largely in the degree of temperature 
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allowed at different stages. In fact, no set rules can be given, aiid^ 
the formula may be varied for each barn cured. This is a matt 
for the judgment of the man in charge, and to give a lar£ 
number of different methods would only confuse the reader. Thi 
method of curing cannot well be learned from a written description. 

The leaf must be forced to sweat, and will do so at a tempera^ 
ture of from 110° to 120°. Whenever the sweat commences, the) 
temperature must be maintained until it is completed. This sweat' 
will carry out of the plant many disagreeable substances that would 
be harmful to the quality of the tobacco. As soon as the leaf 
indicates that the sweating is at an end, by drying off, the fire 
must be lowered, the ventilators opened, and the bam cooled off. 
Sometimes the temperature is run up to 120°, and then lowered to 
105°, by ventilation, several times in succession. If the barn be 
so dry that the sweat will not commence, assistance may be rendered 
by moistening the air by means of pans of water or the placing of 
wet grass on the floor. 

If the temperature of the barn be forced too rapidly the sap 
will be dried into the leaf, and this will be shown by the presence 
of red blotches or spots. If the temperature be not advanced 
rapidly enough the leaf will "sponge. By this is meant the 
presence of brown porous places on the surface of the leaf. If the 
temperature is advancing too rapidly the fact will be indicated by 
the Drowning and curling of the edges and " tails " of the leaf. A 
high temperature too early in the process will cook or scald the -] 
leaf. Often the tails of the lower tier of leaves in the barn will 
be scalded, and for this reason it is best to place the worst leaves 
on the bottom. 

No sticks or leaves must be allowed to fall against the flues, 
for in the last stages of the curing the tobacco will easily catch 
fire. 

About three cords of dry wood are required for each thousand 
pounds of tobacco cured, and this means a considerable item of 
expenditure in localities where fuel is expensive. Soft coal may be 
substituted, and with it the fire is more easily controlled than 
with the wood. 

As soon as the tobacco is cured the fires are extinguished, and 
the doors and ventilators opened. The moisture of the air will 
soon bring the leaf in "order" or condition for handling. If the 
weather be wet the barn should not be opened, for it would 
damage the tobacco, in that it would become too moist. If the 
cured leaf does become too moist it must be again dried with a 
new fire. If the air be very dry the moisture content of the barn 
may be increased, and the " ordering " process hastened by the use 
of water on the barn floor, or the placing of moist grass upon the 
flues. 

As soon as the tobacco is in condition, it is taken down and 
bulked without being removed from the sticks. A few days of 
bulking will straighten out the leaf and improve its appearance. 
Next the tobacco is hung in the packing house. It is hung very 
closely so as to be influenced by weather conditions as little as 
possible. Later in the season it is taken down, graded, tied into 
"hands," and again re-hung or bulked until the grower wishes to 
market it. Care is always taken that it does not become in too 
moist condition for this would darken the colour and reduce the 
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value, as well as render the leaf liable to mould. Care should b 
exercised not to handle the leaf when it is so dry that it wi 
break, for the most valuable leaves are those intended for plu. 
wrappers, which must not be injured in any way. Many grower 
have a cellar under their packing shed or at the edge of the bars 
where the tobacco is hung to become moist and pliable enough t: 
handle. 

This tobacco is sold loose to the re-handlers and manufacturers 
and may be marketed at any time after it has come out of tb 
barn. However, its quality and value certainly increase with ag€ 
and two-year-old tobacco commands a premium. 

A greenish tinge that may show in some of the leaves wi^ 
largely or totally disappear as the tobacco ages. 

Air CurinST* — ^^ the different types of cigar leaf as well a 
the White Burley tobacco are air cured. Any tobacco may be ai 
cured, and this is the method that should be adopted in most c 
the tobacco-growing regions. Of course, where the yellow coloa 
is the characteristic sought after, heat must be applied, and fo 
markets desiring a smoky flavour there must be some smoke ; bu 
the method of using the air for curing, and of using artificial hea 
only in times of unfavoui*able weather, is the one that is likely fc 
be generally adopted. 

The White Burley is cured on the stalk. It is wilted aa 
hung in the barn in the same manner as other stalk-cured tobaccc 
Sometimes the tobacco is first hung on scaffolds in the field, aa 
left there to wilt for several days before being taken to the barr 
but if this is done the tobacco may suffer from unfavourabl 
weather conditions. If the barn is properly constructed and ca 
be easily ventilated, the plants may be at once hung in the barr 
The process of curing lasts for about six weeks, and consists in regu 
lating the temperature and humidity of the air by means of tb 
ventilators. If the leaf is drying too rapidly the ventilators ar 
opened on moist days and nights and closed on dry ones, or i 
the tobacco is slow in the process, and is likely to be attacked b; 
fungus or bacterial disease, the leaf is dried out by having tb 
ventilators opened on dry days. If there is a period of continue 
wet weather, the barn may be dried somewhat by the use c 
charcoal fires, or a stove may be set up in the barn and a fir 
started. 

When the tobacco has been thoroughly cured, which can b 
determined by the condition of the stems and stalks, it may b 
taken down and stripped. In stripping tobacco, the butt of tb 
stalk is held in the left hand and tne leaves pulled off one by on€ 
The leaves, as soon as stripped from the stalk, are graded and tie< 
into " hands." The tobacco is then bulked until it is ready t 
place in hogsheads. If the tobacco has a large moisture conten 
when bulked the pile will ferment, and must be broken up an< 
re-made. 

The White Burley has a large absorptive capacity, and is ii 
demand by manufacturers of chewing tobacco. Tne lighter gradei 
are also used for pipes and cigarettes. 

Cigr8'P Leaf.— Most types of cigar leaf are cured on the stalk 
bat in certain types, as the Sumatra, when the plant ripens unevenly 
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and where a slight difference in the ripeness of the leaf intended 
for wrappers makes a large difference in the value, it is necessary 
to harvest the crop by the single leaf method. In this case the 
leaves are strung on twine with a needle, and placed back to back, 
so that leaves cannot fold round their mates and prevent proper 
drying. When the entire plant is harvested, the stalks are speared 
on the curing stick. 

The after fermentation is of great importance to cigar leaf, and 
the curing process must be conducted with the idea of developing 
the enzymns as much as possible. As lon^ as the cells of the plant 
are alive (and if properly handled they will remain alive for several 
weeks), there is a movement of organic matter from the cells of 
the tissue to those of the ribs ; thus the starch in the form of sugar 
is largely transported and consumed by the processes of respiration. 

In curing cigar leaf, the attempt is made to have the leaf 
become dry and come into condition (moist) once in twenty-four 
hours. More of the oxidizing enzymns are formed in the ribs of 
the leaf than in the tissue, and this alternate drying and moistening 
of the leaf brings about a movement of the contents of the ribs 
out into the hoay of the leaf. The longer the ribs and the stem 
of the leaf are permitted to live, the greater will be the amount 
of enzymns formed. 

Whenever pole-burn or rot is detected, the barn may be dried 
out by means of charcoal fires or the use of a stove. If the climate 
oe an extremely dry one, so that the leaf will not come into a moist 
condition at least once a day, the air of the barn must be rendered 
humid by the use of water on the floor. Steam may also be turned 
into the barn for this purpose. The ideal tobacco barn of the 
future will probably be fitted with steam heat, so that the moisture 
*ud temperature conditions will be absolutely under control. 

When cured, the tobacco may be allowed to hang in the barn 
jintil a less busy season, or it may be taken down, stripped, sorted and 
oulked for fermentation. In cold weather tobacco leaf may appear 
to be thoroughly dry, but as soon as the temperature rises the tobacco 
^ill become soft and moist. For this reason if tobacco be taken down 
from the curing barn and bulked on a cold day it will contain 
'fiore moisture than is apparent, and will rot or mould when the 
leather becomes warmer. 

If cigar leaf be cured out too rapidly the leaf will be stiff and 
•^oody, and the colour will be uneven. If the curing be protracted 
^ long a time, the leaf will lose its elasticity and strength. 

In dry weather the barn should be closed in the day-time and 
Pened at night. This will give the required moisture conditions. 

There is this general difference between leaf cured by natural 
Methods and that cured by artificial methods. The air-cured leaf 
Reserves its flavour and is free from smoky odours. It also has a 
^^"ge absorptive capacity, because its porous system has been left free 
^Q open. The fire-cured leaf has less absorptive capacity, for the 
^a«on that the heat has contracted the porous system and the smoke 
^ filled the surface of the leaf. The smoke preserves the leaf and 
tables it better to withstand exposure and unfavourable environ- 
ment. The same tobacco when cured by fire brings on an average a 
;^iiny a pound less than it would have done if cured by air. Very 
^ght charcoal or closed fires, such as are used to dry out a building 
m unfavourable weather, will not injure the quality in any way. 
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Fennentation of Cigar Leaf.— The fermentation, or sweat, is for 
the purpose of developing the aroma of the tobaooo. On the ability of 
the teat to properly ferment, and on the skill of the man in charge to 
n^;nlate that fermentation, depend the quality of the finished product. 
Iliis fermentation, as before stated, is due to the action of enzymns, 
and these enzymns must be subjected to certain heat and moisture 
conditions before they can beein their action. Tobacco should contain 
23 per cent, to 24 per cent, oi moisture to insure a proper fermenta- 
tion ; tobacco with a higher percentage of moisture is more subject 
to decay, and tobacco with less moisture will not ferment, or if 
fermentation does commence there will not be moisture enough 
present for its completion. The proper condition is soon learned by 
experience, and no test except the feeling to the hand and the 
pliability of the leaf is required. 

The fermentation process is not usually conducted by the grower 
himself, but is handled by dealers who ferment nundreds of 
thousands of pounds in a season. The planter is not ordinarily in a 
position to give his full attention to this work, nor has he buildings 
where the proper heat and moisture conditions can be maintained. 
There is no reason, however, why the very lar^e planter should not 
combine the functions of a grower and leaf handler. This is done by 
the tobacco growing companies in Florida. 

Several different methods of fermentation are practised. In the 
method that has been most largely used, until recently, the tobacco 
is packed in wooden cases holcung about three hundred pounds of 
tobacco to a case. The butts of the '^ hands " are placed to tne outside 
and the tips to the centre of the case. By means of a screw or lever 
the tobacco is pressed down rndderately tight and as much air as 
possible excluded. The top of the box is then screwed on and the 
case placed in a room that is kept at an even temperature. The box 
has moderate sized openings between the boards, so as to allow for the 
escape of the moisture and other waste products of fermentation. 
The tobacco is left in these cases for a summer and is then sampled 
and repacked to await sale to the manufacturer. At times the cases 
may be placed in heated rooms and the fermentation forced. This 
method of fermentation does not give altogether satisfactory results. 
The tobacco in the cases cannot be observed and there is no knowledge 
as to whether the fermentation is proceeding properly or not. To-day 
the tendency among progressive tobacco men is towards the adoption 
of what is known as bulk fermentation. 

Bulk Fepmentation. — ^The best rooms for this purpose are 
heated with steam and kept at a temperature of from 75 degrees to 
80 degrees, and the humioity maintained at 80 degrees to 90 degrees, 
and even as high at times as 100 degrees. 

When the tobacco is received for fermentation it is sorted into 
three different grades, according to the colour and texture. This is 
done so that the different grades may be fermented separately and 
given different treatment according to the nature of the finished pro- 
duct desired. Just at present the demand is for light shades in the 
wrappers, and if the wrapper leaves be given as heavy a fermentation 
as tne filler leaves their colour will become dark. 

When graded the tobaccos are placed in separate bulks. The 
number of pounds of the lighter grades allowed to the bulk is from 
three to five thousand; of the medium grades from eight to ten 
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thousand ; and of the ordinary fillers from ten to thirty thousand. 
The greater the fermentation desired the greater the percentage of 
moisture that the leaf is allowed to retain when oulked. The 
wrappers, therefore, are in a somewhat dryer condition than the fillers. 
These bulks may be from four to five feet wide, from four to eight 
feet high, and of any length. The length and the number of pounds 
placed in a bulk is limited somewhat by the labour at the disposal of 
the fermenter, for often, when the temperature is rising rapidly, the 
bulk must be taken down and rebuilt in a very short time, and it 
takes a considerable number of persons to properly handle, say, thirty 
thousand pounds of cigar leaf. No pressure beyond the weight of the 
tobacco is applied to the bulk, for it is desired that there be some 
space for the movement of air and the escape of the products of 
fermentation. The bulk is not built directly on the floor, but is 
placed on a platform raised a few inches above the floor. This plat- 
form is covered with a layer of wrapping paper. The butts of the 
tobacco are placed toward^ the outside of the*bulk and the t^s toward 
tlie centre. The first row is laid with the butts even with the edge 
of the bulk,' the second row is placed so that the butts rest on about 
one-third of the tip end of the first row, and so on with the third row. 
Three rows in from each side, or six rows in all, is all that the ordinary 
bulk will require. The process is repeated until the bulk has reached 
the desired height. Where fine wrapper leaf is being bulked, strips 
of wrapping paper are often placed under the butts of each row so as 
to prevent injury to the leaf under it. When the bulk is completed 
it is covered with canvas, blankets, or rubber sheeting. 

The temperature will begin to rise in a short time and will con- 
tinue to increase at the rate of from five to fifteen degrees per day, 
depending on the percentage of moisture present, until the tempera- 
ture of the pile reaches 130^, wheii the bulk must be broken down and 
rebuilt. 

In building the new bulk the tops and sides of the old bulk 
should form the centre of the new. Each " hand " should be given a 
shake as passed over to free it from any of the objectional products of 
fermentation, and lessen liability to rot and mould. The temperature 
of the tobacco will be lowered in handling to about the temperature 
of the room. The bulk will again heat up, but not so rapidly perhaps 
as the first bulk. In eight to twelve days the thermometer will in- 
dicate that the pile has reached a heat of 125° or 130^, or that perhaps 
it has ceased to rise in temperature and remains stationary. In either 
case the bulk is to be rebuilt. 

This process of rebulking may have to be repeated' six or eight 
times, or until the best aroma possible is obtained. If the process be 
carried too far, the desirable products obtained in the earlier fermen- 
tation may be destroyed and the tobacco left about as valuable for 
smoking purposes as old rags or paper. The lighter coloured wrappers 
must not be heated as hignly, or fermented as long as they would 
stand, or as much as might be desirable from the standpoint of aroma, 
for their chief value lies in their colour, and this must be preserved. 

If the tobacco be too moist in the bulk, as will be indicated by its 
" sogginess " or a very rapid rise in temperature, it must be rebulked 
more often than otherwise and in the rebulking should be handled in 
a dry room, which will deprive it of a portion of its moisture. 

If the tobacco be found to be so dry in the bulk that fermentation 
ceases or is retarded, this defect may be corrected by handling it in a 
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warm, moist, or steam-charged room. In some districts the use of 
steam is objected to, on the ground that it may at times give to 
tobacco an objectionable odour. In these places compressed air is made 
to create a fine spray of water and thus moisten the air of the room 
and serve the same purpose as the steam. For the fillers, if deficient 
in moisture, a dipping of the butts in a cask of water will be sufficient 
unless they are lacking in gum, in which case it is a common practice 
to dip the butts in a preparation made by boiling a quantity of Havana 
tobacco stems, and mixing the resulting thick juice with sour wine at 
the rate of three to one. After being dipped in this, the tobacco is 
placed in cases or small piles and covered up for a day, so that the 
moisture may become evenly distributed. The new bulk is then made. 
A fine mist of steam or spray of water may be added to the tobacco, 
but the direct addition of water may slightly injure the colour of the 
leaf. 

When low grade fillers cease fermentation before the desired 
stage is reached they are treated with the following "petuning" 
solution : — ^Two gallons rum ; one gallon sour wine ; one half-pint 
tincture of valerian ; one ounce oil of aniseed ; one half -gallon black 
coffee ; one ounce pulverized cloves ; one ounce pulverized cinnamon ; 
two pounds liquorice paste dissolved in water and sufficient water 
added to make five gallons. After being allowed to stand for twenty- 
four hours and thoroughly mixed, the preparation is ready for use. 
As the bulk of the tobacco is being made a fine spray of this is placed 
on each layer. The moisture added aids somewhat in the process of 
fermentation, but the main idea of this preparation is to add to the 
tobacco an artificial aroma resembling that of Cuban tobacco. This 
" petuning " is never done to high-grade tobacco. 

When a tobacco is slow in heating it is sometimes sprayed with a 
solution of ammonia carbonate. The reason for this is that the 
contents of the leaf give an acid reaction because of the accumulation 
of free acids, and the ammonia carbonate combines with these acids 
and gives a neutral condition favourable to the action of oxidizing 
enzymns. 

A temperature of 130° is probably as high as the tobacco should 
ever be allowed to rise. Expert tobacco men will judge the condition 
of a pile by the insertion of their arm, but most persons should trust 
nothing but an accurate thermometer. This may be read at any time 
by keeping it in a perforated tin cylinder inserted into the centre of 
the bulk. The United States Department of Agriculture has recently 
devised an electrical thermometer which may be left in the centre of 
the bulk, and the readings made with no disturbance of the 
tobacco. The wires may be extended to a central office and the 
readings of any number of bulks in different buildings be observed 
there. 

Upon the completion of the fermentation the tobacco is ready to 
be graded and packed for shipment. Tobacco is in a proper 
condition for baling when a " hand " that has been squeezed may have 
all of its leaves separated one from another by a shake. This indicates 
that the leaves are without enough moisture to cause them to stick 
one to another. The finer grades of cigar leaf are graded very 
closely and handled very carefully. The commoner grades of fillers 
are placed in three-hundred pound cases. The best grades of Cuban 
tobacco are made into " hands " of forty leaves each, and then four 
" hands " are bound together by means of Cuban bast into what is known 

G 
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8 a '' carrotte." Each carrotte weighs a pound or a little over. Great 
are is taken that the outside, or wrapper leaves, of the carrotte be 
mootfa and presentable. Eighty carrottes are then made into a bale, 
rhicli is pressed into shape in a press and is covered first with canvas 
ad then with the inside bark or a Cuban tree. Only the best grades 
f goodft are made into carrottes. The second grade, or damaged leaf, 
%> given a thorough second sweat and stemmed, smoothed, and 
JAttened out, and made into what is known as a **book of fillers." 
Ik stemming, not all of the mid-rib is removed, but a piece about two 
kches long is allowed to remain in the tip of the leaf. These books 
re then made into Cuban bales. 

iniJ8«The Sumatra tobacco is made into " hands " of about forty leaves, 
ftch leaf being folded. These hands are packed into bales, being 
^ead ont fan-shaped and carefully fiattenea as packed. The fillers 
re made into Cuban " carrottes " and the broken leaves into " books." 
"he bales are fiat and are covered with matting, as is done in 
timatra. 

Each bale or package of tobacco should be carefully labelled as to 
rade, weight, time of packing, and the name of the seller, so that any 
rrors may be traced out and corrected and the reputation of the 
acker established. 

The bales of the best wrappers, where no fermentation is desired, 
re placed in a cool room. If further fermentation is wished, as in 
te case of the fillers, they are placed in a warm room. The wrapper 
ales should be stood on end and reversed every other day for several 
reeks. They may then be piled one upon another. The filler bales 
lay be piled at once and their position reversed at least once a week. 
"he w^rappers will be iu condition to manufacture in three months 
fter baling, and the fillers in six months. 

ASTGinST* — After a tobacco has been cured, it must go through a 
rocess of ageing before it is fit for consumption. Fermented 
^baccos require less ageing than the ordinary uniermented tobaccos, 
moking tobaccos are allowed to age for at least two years before 
eing manufactured, and often the process is continued for four or 
ve years. After five years there is likely to be a slight loss rather 
ban any improvement in quality. Ageing may be described as 
artially a process of slow fermentation and partially an oxidation of 
lie leaf contents without the agency of enzymns. Ageing certainly 
>ftens and mellows a tobacco, taking away its rawness and bitterness 
3 well as disagreeable odours, and improving the aroma as well as 
lie burning qualities of the leaf. No tobacco, and particularly no 
>bacco from a district that is trying to obtain recognition, should be 
larketed before it has developed the qualities that come with age. 



Some of the Chemistry of Curing and Fermentation. 

During the fermentation of tobacco there is a loss of as high as 
fteen per cent, in weight. Part of this is due to the loss of moisture 
ad a part to the loss of solid matter through the decomposition 
I diflTerent products and the development of gases. The presence of 
[nmonia is easily detected by the odour in the fermentation room, 
his is produced as a result of chemical changes in the tobacco. 
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The starch largely changes to sugar, and the sugar formed is 
largely consumed in the curing process ; the remainder of both of 
these products is usually destroy ea in the fermentation. 

As soon as the sugar is largely consumed the enzymns attack the 
protein contents of the plant cells, and these continue to be destroyed 
to a certain extent tnroughout curing and fermentation. With 
the decomposition of the protein there is a formation of ^^amido" 
compounds. 

During the fermentation there is a loss of nitrates, a decrease in 
the nicotine contents, and also in the amount of tannin. A thoroughly 
sweated tobacco contains but a trace of tannin and thus the bitterness, 
due to its presence in half -sweated tobacco, is removed. 

There is also a disappearance of a portion of the fat contents. A 
large amount of fat, or of protein, will create products during 
combustion that will be destructive of the finer aroma, and one of the 
benefits of fermentation is that it largely does away with those 
compounds. 

There is also a decrease of the resin and gums in fermentation. 
In fact, one of the methods of determining how fai* the fermentation 
has proceeded is to feel the leaf and note the presence or absence of 
gum. The resins and gums seem to bear a close relation to the aroma. 
It is probable that they are split up into other products that are 
aromatic. It may also be that tne products arising from the 
decomposition of nicotine have a large part in the production of 
aroma. The aroma of a cigar does not appear to be oased on the 
presence of a large amount of nicotine in the .cigar, in fact, a cigar 
rich in nicotine may be poor in aroma ; the aroma does, however, 
seem to be in some way related to the amount of nicotine that was in 
the tobacco and that has disappeared in the process of fermentation. 
Nicotianine has been supposed to have something to do with the aroma ; 
but this product, which may be formed from nicotine in the sweat, 
does not appear in all tobaccos, some of which are rich in aroma. 

It has recently been shown that during the process of smoking, an 
ethereal oil is formed from certain products of tne sweat, and that to 
this oil is due a portion of the flavour of tobacco smoke. 

Citric, malic and oxalic acids are present in the cured leaf, but 
not in as large quantities as in the green leaf. The citric and malic 
acids may be partially transformed in the fermentation to acetic and 
butyric acids ; this is particularly true of Perique tobacco which is 
cured in its own juice. These acids certainly have something to do 
with the aroma. The presence of the malic salts is supposed to make 
the leaves more soft and pliable and to give life and elasticity. This 
is due to the hygroscopic action of these salts. Stored under similar 
conditions, leaves rich in malic salts may contain three per cent, more 
water than leaves poor in those salts. 

Cured or fermented tobacco is said to have " grain "; this grain is a 
product of the oxidation in the sweat, and some manufacturers consider 
the presence of a well-developed grain as an evidence of good tobacco. 
It is at least an evidence that the tobacco has been thoroughly cured. 
This grain is due to the formation of crystals of calcium oxalate. 

During the curing and fermentation processes there often appears 
on the leaf an efflorescence called by tobacco men "saltpetre," or by 
some "light mould." This is due to the presence of potassium, sodium, 
magnesia, calcium and nicotine salts. These salts may be present in 
the leaf in excess and are forced to the surface in the process of coring 
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or fenneatatioD. Their pi-eaenc« greatly injures tbe saleability of the 
tohacco. A Bpray of a foui' per cent, aolution of acetic acid, or a weak 
Tinc^ar, will remove them, althoueh more appur later. Sometimes 
these salts are taken off with a light brush. It is supposed by some 
that the presence of these salts is due to an 6scess of their basic 
elements in the soil, or to the fettilizers used. This may be true, for 




it is known that plants will take up mineral salts in excess of their 
requirements if those salts be abundant in the soil. 

All' tobaccos will not go through an equal degree of fermentation. 
Id some the fermentation proceeds very slowly, in others rapidly. In 
Bome tobaccos the fei'mentation may continue a long perioi^ while in 
others it may be completed in a short time. This difference is due to 
thepresence of oxiaizing enzymns in greater or less proportion. 
Differences in soil, climate and cultural treatment will bring about 
great differences in the enzymns present in the leaf and thna naturally 
a difference in the fermentation of each tobacco. The methods to be 
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pursued in the fermentation of each new tobacco will have to be 
worked out for the special case involved. 

BUILDINGS; THE CURING BARN. 

The present curing barn is the result of an evolutionary process. 
At first tne tobacco was hung in the sun upon bushes to dry ; tne next 
step was the carine rack ; after this came the hanging of the tobacco in 
any old building that could be used ; then came rough log buildings 
and sheds for the tobacco crop alone ; and finally came the construction 
of buildings where the conditions could be governed by ventilation. 
In the use of fire there have been gradual changes from a smoky 
smudge to the use of charcoal, and then to the adoption oi th^ flue 
svstem where smokeless dry heat is used. We have no reason to 
think that ' we have reached perfection in the construction of the 
curing barn, or in the method of applying the heat. The ideal curing 
barn is to be the product of the next generation. 

The perfect curing barn is one that is so constructed that the 
tobacco may be handled with the least labour, and so ventilated and 
heated that the temperature and moisture conditions are absolutely 
under control. The heat should be applied in a form that is free from 
all odours, and the system used should be such that desired temperatures 
can be maintained, with the minimum of labour and with no un- 
necessary waste of material. It should be constructed out of the 
material most easily and cheaply obtained in the locality, providing 
that material has the qualities necessary to a curing barn. 

In America, timber is the material most easily obtained and out 
of which the barns are constructed. There appears to be no reason 
why brick buildings cannot be used. Temperature and moisture 
conditions will not change as rapidly in a brick building as in a 
wooden building, and this certainly is a desirable feature. Buildings 
with thatched roof and even thatched sides can be employed for the 
curing of tobaoco where fires are not used. 

The main objection to the use of grass is that it would harbour 
the spores of moulds and rots, once these diseases have obtained a foot- 
hold in the curing barn. In Sumatra the curing sheds are thatched 
with the leaves of a palm. Galvanized iron is subject to too great and 
rapid changes of temperature to be a perfect material for the con- 
struction of curing barns, but perhaps this tendency to become too hot 
or too cold can be somewhat regulated by a covering of the iron with 
grass thatch. 

The width of a curing barn should not be much over thirty feet, 
for that is about the widtn that can be conveniently ventilated. The 
height is regulated by the distance that it will pay to raise the tobacco 
while hanging it ; from twenty-five to thirty feet is about the limit in 
this regard. The length of the curing barn is governed only by the 
amount of tobacco that the grower can place in the barn in a given 
length of time. It is not wise to have tobacco in the same barn in 
different stages of curing. Perhaps a good length is any distance up 
to one hundred feet. It is true that many fine barns are constructed 
that vary greatly from the dimensions here given. But these 
distances are the ones that the best tobacco men consider as most 
nearly correct. Tobacco barns are often several hundred feet long, 
and again others are sixty to eighty feet wide and fifty feet high, but 



THE CULTURE OF TOBACCO, 99 

such distaDces are likely to be more imposing than useful. It is 
better to build many small barns rather than have a few inordinately 
large. 

The same style of barn may be used for the air-curing of all 
tobaccos, and may also be used for the curing of tobaccos by open wood 
or charcoal fires. In case of the flue-cured tobaccos, these barns would 
be too large to properly maintain the heat necessary for the fixing of 
the colour in the leaf, so that for this method of curing there must be 
a special type of barn erected. 

Flue-Curing Bams for Yellow Tobacco.— As will be remem- 
bered the curing of yellow or gold leaf tobacco takes but four or five days, 
and during that time requires well regulated, and at times, intense 
heats. The b^rns are not large, being of a size that can be filled 
by a few people in a very short length of time, the idea being that all 
the tobacco in the barn should be in the same condition, and that the 
curing process should be started at once. These barns are usually from 
sixteen to twenty feet square, and in height, eighteen feet to the eaves. 
Throughout America they are constructed, as a rule, of pine logs dove- 
tailed into each other at the corners. Sometimes, however, the frame 
is constructed of light timbers and heavily sheathed with boards. The 
main feature in the construction of these barns is to prevent the ©scape 
of heat required, or the ingress of cold air when it is not wanted. The 
barn has but one door and the tobacco is carried in through this. At 
the ground there are several small ventilators that can be opened at 
will and used for the entrance of cold air. In the roof, or in the gable 
end, there are ventilators for the purpose of allowing the escape of hot 
air and moisture. These ventilators are so constructed that they may 
be opened and closed at will from the ground. At one end of the 
building a small shed-roof is erected, and under this shed are 
constructed two brick arches or furnaces. From each of these arches, 
which extend about a third of their distance into the barn, runs a 
twelve-inch iron flue. These flues extend along the dirt floor to the 
opposite end of the barn, and then return at a slightly greater elevation 
to near the point where they started, where they pass through an 
opening in the barn, and carry the smoke into the open air. These 
barns are often burned. Care should be used in the construction, to 
avoid the placing of woodwork against the furnaces or the hot flues. 
There is no reason why these barns cannot be constructed of brick, and 
roofed with galvanized iron. In such a building, the iron should be 
covered with thatch to prevent the influence of the outside air upon 
the inside temperature. In America the cost of these barns, fully 
equipped with flues, is only from fifteen to twenty pounds. The 
reason for this is the extreme cheapness of material in the districts 
where this method of curing is used. Each barn will cure one filling a 
week, so that where there has been a succession of plantings, a barn 
will do service several times in a season. 

Other Barns ; a Florida Barn.— This barn is constructed for 

the curing of cigar leaf, but may be used for the curing of any tobacco 
with tte exception of the yellow. It is ninety-six feet long by thirty- 
six feet wide ; is sixteen feet from the sills to the plate, and thirteen 
feet from the plate to the ridge pole of the roof. The tier poles are 
four feet apart each way, so that tnere are four tiers with the plate tier 
and below, and two tiers above the plate. Where the priming or single 
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leaf system is used, the tiers are but two feet apart vertically. Where 
the bam has four-foot tiers, it may be changed to suit occasions by the 
stretching of heavy wire, so as to alternate with the original tiers. 
The barn has several double doors in the side, and has a series of 
windows or openings along both sides, that close with shutters hung 
from the top with hinges. These are for the purpose of ventilation. 
Alone both sides at the base and the top there is another series of 
ventileitors. They are long and narrow, and are closed with doors 
composed of one board, hinged at the upper side. 

This barn is constructed entirely of timber, and rests on brick 
pillars. For its construction there is required twenty-one thousand 
feet of timber, and thirty thousand shingles, also two thousand bricks, 
two barrels of lime^ seven kegs of naik, and a quantity of hinges, 
staples, and wire. The total cost in Florida when erected and be&re 
it is painted is about one hundred and twenty pounds. 

Several modifications of this barn are in use. In one, the doors 
are at the end of the building, and the central tier poles arranged so 
that they may be removed, and the wagon driven into the barn. As 
the bam fills up, the tier poles are replaced and filled. The ventilators 
on both sides are vertical, and are long and narrow, being but eighteen 
inches wide, and the height of the side of the barn. They are hinged 
at the top and opened at the bottom. The vertical ventilators have 
one fault, and that is when open they will allow the entrance of a 
drifting rain. Where the nature of the construction will allow it, 
horizontal ventilators should be constructed. They should be but a 
foot wide, and may be as long as the board out of which they are made. 
They should extend in rows along both sides of the barn, and these 
rows placed one above another in every three or four feet of the side of 
the barn. It is also necessary to have several ventilators in the gable 
ends of the building, to provide for the ventilation of the peak of the 
barn. The ventilators should be hinged from the top, and so construct- 
ed that they may be held open at any point of elevation. They should 
also be adjusted so that they may be opened or closed by means of 
levers worked from the ground. One ninety-six foot bam will hold 
all the tobacco from two or even three acres of cigar leaf, or twice that 
acreage of other tobaccos. Where the cutting season extends over a 
period of two months or more, the same barn can be used for two 
different curings. 

A Pennsylvania Barn. — This barn is a very elaborate one. It 
is forty-one feet wide and eighty-four feet long ; twenty-nine feet from 
the wooden floor to the plate, and about eighteen feet from the plate 
to the ridge pole. The room holds seven tiers of tobacco in the Dody 
and three tiers in the peak. The building is ventilated by horizontal 
openings four feet apart, and so arranged as to be on a level with each 
tier of tobacco. These ventilators are a foot wide and are arranged in 
vertical series of tw0lve feet in width, so that each series may be 
controlled with one lever. Half way up the roof there is a sheltered 
slatted ventilator, and at the ridge there are a number of ventilated 
cupolas. 

Under the entire barn is a basement or cellar, which is nine feet 
clear in height. This basement is divided into two rooms, the larger 
one of which is used for dampening and conditioning the tobacco, 
which is lowered into it through trap-doors in the floor. In this room 
the tobacco is also bulked. The smaller room is used for the stripping 
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and grading of the tobacco. It has tables arranged all around it near 
the windows, and on these the stripping is done. The room is heated 
by a stove in cold weather, and has two doors, one of which opens into 
the larger room and the other to the outside of the building. The 
building is constructed of the very best material, is covered with 
three coats of paint, and fitted with all the little conveniences possible. 
The cost is about eight hundred pounds. This barn could be easily 
used for other purposes if the tobacco industry should at any time 
fail. 

General Facts. — Each locality, and in fact, nearly every farmer, 
has a different form of curing barn, and this ditt'erence is based on the 
judgment, or mis-judgment, of the individual as well as on the material 
available and the amount of money at command. Each tobacco 
grower should be capable of designing his own barn, the points to be 
borne in mind being that the building should be so constructed that 
it is practically air-tight when closed, and easily ventilated when 
necessary. One side of the building should be facing the prevailing 
breezes so that they may pass through the ventilators. The exception 
to this is in the case of the flue curing barns. These should be so 
placed as to be sheltered from all winds as far as possible, for a 
heavy wind will greatly lower the temperature on the windward side 
of the barn and prevent an even curing. 

Each barn, where air-curing is used, should be furnished with a 
stove so that the temperature of the room as well as its humidity may 
be regulated in cold or wet weather. The best method of applying heat 
would be by means of steam confined in pipes. Such a system would 
be expensive to install but would give greater satisfaction than any 
other. The heat could be evenly distributed to all pt)rtions of the build- 
ing and the temperature could be regulated to within a degree. Coal 
could be used as a fuel in the furnaces and the labour of maintaining 
the fire would not be at all exacting. Electric thermometers and 
automatic devices could be secured for the shutting off or turning on 
of the steam when the temperature of the room went too far in either 
direction. One boiler plant could be established a short distance 
away from any other building, for the generation of steam for all the 
barns. The isolation of the boiler would reduce the risk of fire in 
the curing buildings. The steam could be turned into the barn when- 
ever the weather was too dry or the air too low in humidity. More 
and more it is being found that it is not wise to depend altogether 
upon weather conditions for the curing of tobacco ; nor does it produce 
the best tobacco to go to the other extreme and cure the leaf rapidly 
by means of intense heat or open fires. The method that gives the 
highest quality of tobacco is the one where the tobacco is permitted to 
slowly cure, as long as the weather is favourable, and where heat is 
used to regulate the conditions when the weather is unfavourable. It 
is not at all improbable that barns with perfect ventilation and heated 
by steam will soon be common in the best cigar leaf districts. 

The tier poles should be strong enough to bear the weight of a 
man. The usual size in America is two by four inches. The curing 
sticks are seldom more than four feet long, which is the most conve- 
nient length for handling. These sticks are about an inch in diameter ; 
often they are not square, a cross section being oblong in form ; at 
other times they are triangular, and aga^n one edge is bevelled. Small 
bamboo poles or canes could be used for this purpose. 
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Stripping, Grading or Packing Houses.— These may be a 

Sortion of the tobacco barn, as was the case in the Pennsylvania bam 
escribed, or they may exist as separate buildings where the tobacco 
from all the barns is handled and stored. The packing house should 
be so arranged with poles that the tobacco can again be hung up when 
necessary. The moisture and temperature conditions shoulci be as 
much under control as those of the curing barn ; for this reason, the 
building must be plentifully supplied with ventilators and should have 
a stove for heating. The best packing houses have a basement where 
the tobacco may be hung when the weather is dry, to bring it into 
order or condition for handling. That portion of the building where 
the grading is done must be well lighted, but not with the direct rays 
of the sun. The colour of tobacco cannot be correctly determined in a 
bright sun. For this reason the grading rooms in American packing 
houses have their windows on the north side. In South Africa the 
least direct sunlight would be on the south side of the building during 
the greater portion of the year. 

Fermentation Houses. — These buildings are not used by small 
farmers. The only growers who do their own fermentation are 
the large companies. To make this business profitable and to pay 
the large salaries demanded by the experts, requires that a large 
quantity of tobacco be fermented and packed. The buildings are 
usually very large, constructed of brick, and fitted with every 
modern convenience. The whole building, and particularly the 
fermentation room, is fitted with steam heat, and the steam is so 
arranged that jets may be turned into any portion of the building 
to increase its humidity. The building has a storage room where 
the unfermented tobacco is stored, one or several fermentation 
rooms, a well-lighted grading room, a packing room, and a storage 
room for the packed tobacco, as well as any other additions the 
circumstances suggest. 

PACKING OR PRIZING OF ALL TOBACCOS 

EXCEPT CIGAR LEAF. 

After tobacco has reached the proper condition, it is ready to 
be packed for storage or shipment. All tobaccos intended for other 
purposes than the manufacture of fine cigars (tobacco for stogies 
and E.egie cigars is handled as are ordinary tobaccos), are packea in 
hogsheads. Some of these may be sixty inches high and from 
forty-two to forty-eight inches in diameter ; others are fifty-six 
inches high and forty-eight inches in diameter. Still others are 
forty-eight inches high, thirty-six inches in diameter at the smaller 
end, and thirty-eight inches at the larger end ; this difference in 
width is to allow the package to be easily removed, and replaced 
when the tobacco is sampled. There is no bulge in the centre of 
a tobacco cask. 

The staves of the hogshead are made of white oak or any 
tough hard wood, although recently the tendency has been to use 
cheaper woods, and pine casks are often seen. The hoops are 
usually of hickory or elm. In order to save freight the material 
is received in the "flat" by the shipper, and the erection of the 
hogshead is done at the same place as the packing. The price of 
a good cask is from five to seven shillings. 
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In filling a cask the butts of the "hands" are kept to the 
outside. Two courses are run across the bottom of the cask, with 
the tails of the hands interlapping, the butts Ijeing in nearly a 
straight line. The spaces left at the sides and ends of the courses 
are filled, and two more courses run at right angles with the first, 
and this process is continued until the cask is filled. The man in 
the cask has a small board to kneel upon as he works, and this he 
changes from side to side as necessary. At intervals during the 
filling the contents of the packages are compressed. The pressure 
applied depends upon the weight of tobacco that it is intended to 
place in the cask. Hydraulic pressure is at times used, but 
generally a screw worked by steam or man power is the method 
employed. In past times a lever made out of a strong piece of 
timber was the only thing that the packers had for the purpose. 
This lever could be used in emergencies to-day, although it is not 
as satisfactory as the screw. 

The weight of tobacco placed in a hogshead varies greatly, and 
depends upon the class of tobacco, the amount of pressure that it 
will endure without injury, and upon the market catered for. A 
greater weight of the low grades and trash is placed in a cask 
than of the fine grades. From six hundred to a thousand pounds 
of the lighter tobaccos like the Yellow leaf ; up to sixteen hundred 
or two thousand pounds of the very heavy dark leaf are packed in 
one cask. Intense pressure causes tobacco to darken. • The dark 
tobaccos intended for the West Coast of Africa are packed so 
solidly, that when the cask is remolded the contents appear almost 
solid, rather than as an aggregation of leaves. In some places, 
because of convenience in handling, half hogsheads are preferred. 
This appears to be the style of package desired by the South 
African market. 

There is no very good reason why tobacco should not be 
packed in square or oblong cases, only that the cask may be rolled, 
and is easier to handle than the case. The cask has also been 
established upon the markets, and tobacco packed in cases would 
at first be under the disadvantage of not conforming with long- 
established customs. 



MARKETING TOBACCO IN AMERICA. 

The various sections of America have difi'erent methods of 
disposing of the crop. Throughout the tobacco belt of Virginia, 
the Carolinas, and a portion of Tennessee, the tobacco is sold 
loose, or without being packed. 

Each town in the tobacco belt has large warehouses for the 
purpose of handling and selling this loose tobacco. These ware- 
houses are lighted by means of windows in the roof, so that there 
is no difiBculty "in determining the colour, shade and condition of 
the tobacco on the floor. They are also so constructed that wagons 
may be drawn in on to the floor, and the tobacco loaded and 
unloaded "with as little labour as possible. For bringing the 
tobacco to town, the farmers often have covered wagons, and 
always have some way of covering the tobacco with canvas or 
blankets, so that it will be protected in wet weather, and kept 
from becoming too dry in hot weather. To be in proper condition 
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for the sale, the tobacco must contain just enough moisture so that 
it will not break in handling, and so that it will stretch out 
smooth like a kid glove when placed under tension. 

As soon as .the farmer brings in his tobacco it is unloaded, 
and each grade weighed and placed in a pile by itself. The 
weights are recorded in a book, and each pile is labelled with a 
card bearing the seller's name and the weight of the pile. At a 
fixed hour the tobacco is auctioned off, the auctioneer passing rapidly 
from pile to pile, and the buyers crying their bids. As soon as 
the bidding lags, or the highest bid appears to have been reached, 
the pile is declared sold to the highest bidder. The buyer calls to 
the clerk to affix his private grade mark to the label, and a record 
of the transaction is made in the warehouse books ; in the mean- 
time, the next pile is being sold. Very shortly employees of the 
buyers load the tobacco into baskets, place it on wagons, and haul 
it away to their packing houses, so that nearly as soon as the last 
pile is sold, the warehouse is cleared of tobacco, and ready to be 
filled again. 

The sales of the different warehouses are arranged in succession, 
so that as soon as one sale is completed the buyers move on to 
the next warehouse. Often there will be two sales in the one ware- 
house during the day. During the busy season the sales sometimes 
continue from early in the morning until late at night, and as much 
as fifty or sixty thousand pounds may be sold in one warehouse, 
so that in a town like Danville, Virginia, with nine warehouses, a 
large quantity of tobacco may be disposed of in one day. The 
Danville market sells from forty to fifty million pounds of loose 
tobacco during a season. 

The buyers, who are representatives of manufacturers, exporters, 
and speculators, must rapidly determine the value of a pile of tobacco, 
for the sale is usually only a matter of seconds. To do this they use 
all their senses, particularly those of sight, touch, and smell. They 
must mentally determine the length, width, and texture of the leaf. 
The texture is ascertained by feeling the leaf with the hand, and the 
stretching of it is to determine its elasticity. The odour must be taken 
note of and attention paid to the matter of moulds. The extent to 
which the tobacco smells of smoke must also be noticed and allowance 
made for it, as well as for any over- weight due to excessive moisture. 
The pile is also rapidly examined to see if it is uniform in grade. 
Rival buyers often try to run the bids of each other up very high, and 
then let the tobacco go to their competitor to lessen his margin on the 
finished product. Several buyers will often clique together and 
attempt to control prices. The prices of any one market cannot be 
kept lower than those of other markets for any length of time, for the 
farmers will soon change their selling point. The buyers must settle 
in full with the warehouseman some time during the day of the sale, 
or be refused further privileges on the market, 

The farmer is charged a warehouse fee of 7d. a pile and a weighing 
fee of 7d. a hundred, as well as a commission of two and a half per cent, 
on all sales. When the tobacco is delivered at the warehouse the 
farmer may give to the warehouseman his reserve price, and the sale 
is. not made unless the bidding reaches the figure named. The farmer 
himself may follow the sale and refuse to let his tobacco go unless the 
price is satisfactory. As soon as the sale has been made the farmer 
may go to the warehouseman and receive a cheque for the amount due 
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to him. The warehouseman is responsible to the farmer, and the latter 
has nothing whatever to do with the buyer. 

The buyers take the tobacco to their buildings, where it \a\ 
" re-ordered and packed in hogsheads for storage or shipment. • 

The loose-sales system is extending and is very satisfactory to 
producers for several reasons : — The toMX3co does not have to be held f[ 
oy the grower until it is in a condition for packing ; neither is he put j!| 
to the labour and expense of packing ; it also permits the sale of small k 
quantities, and for that reason more grades of the tobacco may l>e ^f 
made. To the buyer also the system is satisfactory, for the reason that ;S 
he can at once see the quality of the goods, and because he is better '1 
prepared to handle and pack the leaf than is the grower. 

The Package and Sampling System.— In some sections the 

tobacco is packed in hogsheads by the grower and sold by means of 
samples taken from these hogsheads. The inspection and sampling is 
done by inspectors governed by State laws. In some States these 
inspectors are appointed by the tobacco Board of Trade, and in other 
States they are appointed by a State official. The inspector is compelled 
to give a large bond before taking up his duties, and if the buyer finds 
on opening his hogshead that the tobacco does not grade up with the 
sample taken he may come back on the inspector for reclamation. All 
differences and claims presented are settled by a board of arbitration, 
the arbitrators being three in number and appointed by a committee 
of the Board of Trade. One of the arbitrators is a warehouseman, one 
a buyer, and the third is selected by these two. No warehouseman or 
inspector is allowed to buy or to participate in the profits of any sale. 

When a hogshead of tobacco is placed in a warehouse for sale, it 
has its end removed, is then turned on its head and the cask lifted off 
the tobacco, which retains the shape given it by the hogshead. A 
sample is then made by the inspector, who prizes the tobacco apait 
with a lever and takes portions of tobacco from at least four places in 
the bulk. This sample is tied and labelled with the name of the seller, 
inspector, and warehouse, as well as with the weight, hogshead 
number, and date of inspection. The sample is then sealed, so that it 
may not be tampered with, and the tobacco is sold on the merits of the 
sample. The owner of the tobacco is given, as soon as it is inspected, 
a manifest with all the data concerning the package marked upon it; 
this manifest is negotiable. An inspection fee of one shilling and a 
sampling fee of three shillings are charged ; this pays for the labour of 
opening and recoopering the hogshead. A warehouse storage fee of six 
shillings for the fii'st four months and of fivepence a month thereafter 
is charged. If a package has been stored until the accumulated 
storage fees have eaten up the value of the tobacco and no settlement 
is made by the owner, the tobacco is sold by the warehouseman to 
cover his claims. 

If a tobacco is found to have been packed with the intention of 
defrauding, the inspector is compelled to give information to the 
Grand Jury. False packing of tobacco is called " nesting " by tobacco 
men. If the cask or hogshead is found to be in bad condition it is 
replaced at the expense of the owner. 

A large percentage of this hogshead tobacco is sold by auction 
upon the merits of the samples, and for this the auctioneer receives 
from sixpence to a shilling a package. If placed in the hands of 
commission men the commission is usually two and a half per cent. 
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Sales of Cigar Leaf.— The better grades of cigar leaf will not 
stand the rough handling given tobacco at loose gales, neither will thej 
endure pressure and treatment of nacking in hof^heods. The buyers 
who are middle men, known as leaf dealers, visit the fanners and enter 
1 agreemeDt with them for a portion or all of their crop. Theae 
tracts are usually verbal, and are very likely to be broken if any 
chanees in the market take place between the time of sale and the time 
of delivery. A written contract and a payment of a portion of the 
contract price should be insisted upon. 

When this tobacco is purchased by a leaf dealer it is delivered at 
his warehouse, where he grades, fermenta, and packs it in cases for 
shipment. After the tobacco has become of the proper age and 
condition, the cases are opened and samples taken, and oy these samples 
the leaf dealer sells his tobacco to brokers or manufacturers. The 
cases in which this leaf is packed hold about three hundred pounds of 
tobacco. 

A grower could grade, ferment and pack his own tobacco if he 
wished, but he is usually without the skill required for conducting the 
fermentation, and he is not likely to have sufficient tobacco of any 
one grade to make it worth while for the manufacturer to directly 

The large tobacco-growing companies of Florida combine the 
functions of growers, leaf dealers and packers. They ferment and 
pack all their own tobacco as well as that of the smaller growers. This 
tobacco is packed in bales, and is sold by a private bargain to buyers 
who visit the warehouse and examine the toDacco on the spot. 

Leap Dealers. 

These middle men play an important part in the tobacco industry. 
By porchasing the farmers' tobacco they give them a ready market 
and relieve them of the necessity of holding their stock. Through 
devoting their attention to the business, the leaf dealers are able to 
develop new markets and handle the tobacco in a manner to suit their 
requirements. By handling large quantities of leaf, they are also in a. 
better position to secure favourable consideration from mannfacturers 
and foreign buyers, than would farmers themselves. It is doubtful if 
a thrifty tobacco industry could be- developed in any locality without 
the aid of the middleman. Where the tobacco industry has become 
thorouehly established and the manufacturing branch has been 
consolidated (as has been done by the Tobacco Trust in America) the 
independent middleman is superfluous. But in all newly developing 
localities the presence of the middleman, even though he make 
' enormous returns for his labours, is to be encouraged. 

There is apparently no reason why an association of planters 
could not be incorporated for the purpose of conducting the business 
usually carried on. by leaf dealers, tobacco brokersand packers. Such 
an association would be the way out of the difBculty in localities 
where the business is not being conducted by private enterprise. 

Bb-ordbbino ano Stbuuimo Tobacco. 

Tobacco, as it comes from the curing bam or the warehouse floor, 
is not ordinarily in condition for shipment in hogsheads. The body 
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of the leaf may be bo dry that it will easily crumble, and at the same 
time the stem, while apparently dry, will contain enough moisture to 
furnish food for the growth of mould. 

In every tobacco market there are certain men who make a 
business of " re-ordering " tobacco and packing it for shipment. The 
manager of a re-ordering plant may also be a leaf dealer, or he may 
only handle tobacco for leaf dealers. Several methods of bringing 
the tobacco leaf into the proper condition are practised. The first 
and oldest method is where the tobacco is hung on racks in large 
rooms and brought into condition by protracted hanging and a 
proper regulation of the ventilation. The tobacco is first allowed to 
oecome so dry that the stem will snap between the fingers, then the 
windows are opened on some moist day, and the leaf permitted to 
absorb just enough moisture to keep it from breaking wnen handled, 
or until the fibre of the leaf becomes pliable while the stem is still 
dry enough to break. It is then in condition to pack. If it is desired 
to pack the tobacco when the weather is very dry, it may be con- 
ditioned by being hung for a few minutes in a box filled with hot 
steam. This system or " air ordering " the tobacco calls for the use of 
a large building, as well as the tying up for a long time of the capital 
invested in the tobacco. Thi.^, in addition to the insurance, will in the 
end make this method more expensive and less satisfactory than any 
other method. 

In the second method the racks are > built on trucks, and these 
trucks run into a steam-heated room and the tobacco kept there at a 
temperature of from 160° to 160° until it will crumble m the hand. 
It is then conditioned by jets of steam turned into the room, and is 
packed in hogsheads wnile still hot. These rooms are fitted with 
steam fans, so that the hot air and the steam are evenly distributed. 
This method is perhaps the best one to adopt where quantities 
less than two or three hundred thousand pounds are racked 
annually^ 

The third method, which is called " machine ordering," is the one 
generally used where large quantities of tobacco are handled. At cne 
end of the machine the tobacco is placed on an endless wire belt that 
carries it through the different compartments and finally delivers it 
to the packers. 

The tobacco is first carried through two very hot steam-heated 
chambers to place it in a thoroughly dry condition. The first chamber 
is not heated as hot as the second, for the reason that it might 
cook the tobacco which contains some moisture.- The second chamber 
is heated to 160°. From the second chamber the tobacco passes into 
a third where it is partially cooled by a current of aii*, and then into 
a fourth where it is by the use of steam made pliable enough to 
handle. As soon as the tobacco comes out of the end of the machine 
it is packed in hogsheads while still soft. When the tobacco is 
packed it must be moist enough to handle without breaking, and yet 
contain so little moisture that it will appear perfectly dry when cold. 
A machine has a capacity of from fifteen to twenty thousand pounds 
of tobacco a day and has this merit, that within an hour after a 
tobacco has been brought into the building it may be packed and 
shipped. The use of a machine makes it possible to do the .work in a 
bunding but very little larger than the machine. An equipment of 
this kind, exclusive of the building and engine, costs about four 
hundred pounds in America. 
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Tobacco intended for the English market is packed as dry as 
possible, because of the high duty in that country. In the case of 
most tobaccos for this market the weight is reduced by the removal of 
the stems. 

Stemming or Stripping. 

The tobacco is placed in a very moist condition, and the stem, or 
all of it with the exception of a few inches at the tail end, is removed 
by one motion of the hand. The leaf, or strip as it is then called, is 
then run through the ordering machine and is packed in hogsheads in 
as dry a condition as possible. Most of this stemming is done by 
women and children, who are paid by the quantity of work completed. 
An expert stemmer can remove the stems from two hundred and fifty 
to three hundred pounds of tobacco in a day. The stems average 
from twenty to twenty-five per cent, of the total weight of the leaf. 
There is also a wastage resulting from broken leaves of about five per 
cent, of the total weight. This oroken tobacco, or scrap as it is called, 
is sold to tobacco factories for the purpose of manufacturing 
granulated smoking tobacco. The stems are used for making sheep 
dip and fertilizers. Stems are also crushed and cut up for mixing 
with the cheaper grades of pipe tobaccos, and they may also be used 
for the purpose of making cheap snuff. 

Machines have been invented for the stemming or stripping of 
tobacco. None of these machines have as yet reached perfection or 
come into general use. It is very probable that a machine that 
will do the work in a satisfactory manner will be the product of 
the next few years. 

SOME OF THE CHEMISTRY OF THE 
TOBACCO PLANT AND ITS RELATION TO THE 

FERTILIZERS USED. 

Tobacco is fertilized for the production of quantity and for 
the development of quality. Fertilization of the soil for the pro- 
duction of quantity is a simple matter, and no more difiicult than 
the fertilization of the lana for large props of wheat, hay, or 
maize. But the quality of the tobacco produced, lying deep in 
the shadow of nature's secrets, and being of vastly more importance 
than the quantity, is a far more difficult thing to control. Tobacco 
that does not meet with approval for human consumption is unfor- 
tunately of little value for other purposes. The quality of the 
potato can be largely decided by a determination of its starch 
content ; the quality of maize may be estimated by chemical tests 
to determine its starch, protein, and fat percentage ; but the 
quality of tobacco cannot be determined by a chemical analysis, 
but only by the senses of man. Colour, texture, size, aroma, 
flavour and combustibility are the points by which the quality of 
tobacco is estimated. 

The different salts and compounds in the leaf, both organic and 
inorganic, are known to have a great effect on all of these different 
qualities, but the action of each one of them is as yet not completely 
understood. Some facts regarding the action of the different 
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elements have, however, been obtained, and until these are under- 
iitood bv the tobacco planter, he will not be able to exercise his 
best judgment in the matter of the fertilization of the soil. The 
organic coinpouiids seem to bear the closest relation to the aroma 
of the tobacco, while on the inorganic salts depends largely its 




combustibilitv. It has been determined by experiments in Europe, 
America, ana Japan — 

1. That chlorine is injurious to the burning qualities of the 
leaf, and that the excess of sulphuric acid is also injurious in the 
same way. 

2. That the presence of a lar^e amount of potash in the tobacco 
greatly improves the burn, but that the combustibility is not pro- 
portional to the percentage of potash present, but is dependent 
on the amount of potash in excess of the amount required to 
combine with the mineral acids ^uch as chloric and sulphuric acids, 
and that the potash, when in the form of a carbonate, gives the best 
results. 

3. That the alkalinity of the ash has a marked effect for good 
on the combustibility. 

4. That a certain amount of lime, where potash is deficient, 
may combine with the free acids, and improve combustibility, but 
that an excess of lime may be harmful. 

5. That the small percentage of iron and aluminium oxides that 
may be present in the leaf have no apparent effect on the com- 
bustibility. 

Tobacco plants require certain quantities of several different 
elements, as lime, potash, sodium, iron, sulphur, phosphorus, chlorine, 
nitrogen, &c., to complete their development, but it will be seen 
that the presence of an excess of some of the elements, as sulphuric 
and chloric acids, is harmful to the commercial product, and that 
the presence of other elements, as potash, in excess of the real 
needs of the plant is beneficial to the cured article. Therefore, the 
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concluflion must be that in the use of fertilizers for the stocking of 
the soil with those elements it usually lacks ^as potash, phosphoric 
acid, and nitrogen), materials shoula not be used that have as 
impurities elements likely to be injurious, such as chlorine, which is 
ordinarily present in the form of common salt (sodium chloride). 

A larffe percentage of nitrogen in the soil increases the pro- 
duction of albuminoids, and a large percentage of albuminoids in H 
the leaf is considered objectionable, for they cause the leaf to bum ^/l 
badly, and to have a disagreeable odour. An excess of nitrogen -^ 
also tends to the production of a thick, coarse leaf, and such a leaf S v 
will burn less readily than a leaf of finer texture. The heavier ffl 
and coarser the leaf the greater is the tendency to the formation '£^^ 
of nicotine. The accumulation of nicotine and of an excess of k' 
albuminoids is more injurious to the quality of ordinary smoking ^^■ 
tobaccos than it is to cigar leaf, for those compounds are largely -ai! 
reduced and transformed during the process of fermentation that i^ies 
the latter leaf goes through. ^i 

Phosphoric acid is usually deficient in tobacco soils, and must h 

be supplied, but an excess of phosphoric acid in the leaf has a 14 

tendency to hasten the ripening process, and may injure the bum- na 

ing qualities of the leaf. { 

No fixed formulae can be given for the fertilization of tobacco, y^ 

for the reason that the elements, and the amounts required, will s^_ 

differ with each change of soil and climate. The grower himself 4^ 

must determine, from his knowledge of the soil and its require- is 

ments ; of the tobacco plant and its nature ; and of the action of tj 

different fertilizers and their relative cost, as to the extent and s? 

composition of the manuring that he will give his land. ca 

Stable manure is one of the best fertilizers where a lar^e, coarse m 

leaf is desired, but where the finer types are to be produced, it must ^m 

be used in lesser quantities and be supplemented with commercial tU 

fertilizers. Stable manure is nitrogenous, and if used in excess will c: 

make the leaf produced thick and strong. However, stable manure <^ 

has a value beyond that of its apparent fertilizing value. By its 4b 

decay in the soil it warms it and stimulates plant growth. The ? 

decaying of manure also assists in the dissolution of different !«• 

fertilizing elements and in placing them in a condition to be of ^ 

value to the plant. It also encourages the action of the beneficial 'M 

nitrifying bacteria and improves both the drainage and the water- ^ 

holding capacity of the soil by the addition of humus. Humus is « 

decayed animal or vegetable matter. The greater the amount of == 

humus in the soil, the greater the tendency to the thickening of the li 

texture and the darkening of the colour of the leaf, so that there ^ 

is a point in the production of fine tobacco where the addition of i^ 

further humus is not desii'able. Swamp or vlei lands are, as a rule, v 

rich in hunuis, and the humus may, or may not, be rich in nitrogen, vj 
that being a matter dependent on the nature of the vegetation that * 

formed the humus, and upon the drainage conditions that the humus -^ 
has been subjected to: - 

Humus and nitrogen may be added to the soil by the ploughing ^ 

under, or the decay upon it, of nitrogen gathering crops, as peas, :^ 
beans, clover, beggar weed, and other leguminous plants. The 

action of these upon the soil is somewhat similar to the action of ^ i 

stable manure. Leguminous crops have this further virtue, that :^ 

they draw their nitrogen largely from the atmosphere, and that :p 
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ir roots attack stores of plant food beyond the reach of the 
Bu^co plant, and bring these materials near the surface of the 
, ^wliere tliey are left in an easily digestible condition for the roots 
the tobacco plant. But as these crops have the same action in 
ckening and strengthening the tobacco leaf as has stable manure, 
sy sliould be used sparingly for the finer types of leaf. The 
>wers of Bright tobacco, the chief merit of which lies in its 
our, find that the tobacco grown on the land immediately after 
i plougliing under of a leguminous crop is deficient in texture and 
lour. Hcwever, the soil must be kept stocked with a certain amount 
nitrogen and humus, and the method of these growers is to 
aint some other crop like cotton or maize upon the land the first 
BUBon after the addition of the leguminous crop, and to partially 
liaust the nitrogen by means of it. A humus that is not so ricn 
nitrogen may be added by ploughing under a crop of weeds, or rye, 
' buekiw^heat. The Bright tobacco planters find that if they allow 
leir land to grow up to grass and weeds for a year, and plough 
ds under, that they have the land in the best condition for a fine 
'op of tobacco. The allowance of this length of time would hardly 
ppear necessary, for the same results might be obtained by the 
)wing of a rapid growing, non-leguminous, catch crop like buck- 
rheat and the loss of the land for a year be avoided. 

Nitrogen may be added to the soil in other forms, as nitrate 
f soda, sulphate of ammonia, or niti^te of potash. This latter salt 
as the additional advantage of supplying the potash as well as the 
itrogen for the crop. Where cotton is produced the use of cotton 
eed meal (the product left after the extraction of the oil) is to be 
lighly recommended. Any decaying vegetable or animal matter 
ontains a certain amount of nitrogen. The free use of animal 
products, as dried blood, or "tankage," is not to be advised, for 
hese. fertilizers may contain large amounts of chlorine, to which 
lement, we have before seen, the tobacco plant is extremely sensitive. 
rhe use of available stable manure and cotton seed meal should 
umish the basis for the nitrogen supply and the deficiency be made 
ip by the use of nitrogen salts. 

Potash may be added to the land in the form of ashes from 
vood fires. These ashes will have their value largely impaired if 
ixposed to rains and allowed to leach before being placed on the 
ield. In cotton oil mills the hull of the seed is used as fuel for the 
boilers, and the ash left is of considerable value as a fertilizer for 
^he supplying of potash and phosphoric acid to the soil. The potash 
fertilizers employed usually come from the mines of Germany, 
rhey consist of a number of different salts, several of which, as 
" kainite," contain large amounts of chlorine in the form of common 
3alt which would be injurious to the quality of the tobacco. High 
grade sulphate, sold under a guarantee to contain no chlorine at all, 
is one of the best forms to be used for the tobacco crop. The very 
best fertilizer is the carbonate of potash, for this salt contains no 
elements injurious to the crop. It will neutralize the evil effects of 
the injurious elements already in the soil, and its presence will be 
greatly beneficial to the burning qualities of the tobacco. 

Ground bone and ground phosphate rock are two of the forms 
in which phosphoric acid may be applied. When these have been 
treated with sulphuric acid they are known as dissolved bone and 
superphosphate. The use of the acid makes the phosphate more 
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soluble and more available for the plant, but, at the same time, the 
percentage of actual phosphoric acid to the ton of fertilizer is 
reduced. The sulphuric acid in the superphosphate may prove 
injurious to the combustibility of the leaf, and surely will if there be 
any great excess of it present. The better form, after all, may be to 
apply the rock or bone in as finely ground form as possible, and let it 
become available through the action of the soil, the weather, and the 
plant juices. 

Lune is an essential to the growth of the plant, but most soils 
contain sufficient for the actual needs of the tobacco* plant. Lime's 
chief value to the crop lies in a secondary action. Where the soil is 
acid it corrects the acidity, and promotes nitrification by encouraging 
the action of the nitrifying bacteria. In the heavy close clay soils 
it promotes fioculation, or the combination of the small particles 
of the clay into larger bodies, thus making the soil more friable, easy 
of cultivation, more rapidly drained, aerated, and better adapted to 
the production of roots and the development of plant life. It has 
also the power of making certain food materials in the soil, that have 
become insoluble and non-available, of use to the plant by displacing 
them from their present combinations. This is particularly true of 
lime's action on potash, and not unfrequently lime is given the credit 
of being of great value to the plant in the matter of plant food when 
its action has really been simpjy to make other materials available. 

A crop of a thousand pounds of leaf, if the stalks be returned to 
the field, may be said to remove from the soil about forty pounds of 
nitrogen, five pounds of phosphoric acid and fifty pounds of potash. 
~~ is does not mean, however, that only this amount of these elements 
ust be available, or be added to the soil each year, to produce a good 
»bacco crop. The tobacco plant makes its growth in about sixty days, 
id fertilizers to be available to the growing crop must be in an easily 
soluble form. Where the fertilizers are added in forms that are not 
easily soluble larger amounts must be used. The tobaccb roots do not 
reach and secure all the materials present in the soil and available ; 
therefore allowance must be made in the fertilization for this, and 
also for the fact that some of the more soluble forms will be washed 
out by the rains and lost. The soil already contains amounts of the 
I elements needed, and, if it be well balanced, it may not be necessary to 
* fertilize heavily for several years. However, if the process of deple- 
I tion without restoration be continued, the soil will become exhausted 
I' and of little value. It is a much easier process to maintain the 
■ fertility of the soil than it is to restore it. 

Several methods of applying the fertilizers to the soil are in use. 
It may be broadcasted or (frilled into the field so as to be evenly 
distributed, or it may be placed in furrows made along the rows where 
the plants are to be set, or again, it may be placed around the plant. 
No one method can be recommended for all occasions. Barnyard 
manure is applied evenly over the field and ploughed in. This should 
be done some time before the planting season, if possible, so as to allow 
the decay to get well started, and to permit the heat of the first 
fermentation to subside. Where commercial fertilizers have to be 
purchased, the best results for the money may be obtained by placing 
them where the plant can utilize them, as far as possible during the 
growing season. This may be done by distributing them in the 
furrow when the ridge is oeing thrown up in the ridge system of 
planting, or by distributing them along the marked row with a 
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fertilizer drill, or by hand, where the level system of planting is iised. 
Quick acting fertilizers, as nitrate of soda, or nitrate of potash, are 
often scattered around the plant while it is growing. This is done 
where the crop has received some check from which it must recover, 
or where excessive rainfall has washed the nitrogenous salts from the : 
soil. '^ 

Nitrogenous salts should not be applied in any great excess of the 
present needs of the plant, for they will largely wash out of the 
soil before the next growing season and be lost. Potash is hot so 
available, and perhaps should be applied in excess of the apparent 
requirements of the plant, but not in any great excess, for, while it is 
not so likely to leach out of the soil as is nitrogen, it will form 
insoluble compounds and be unavailable for the following crops. 
Where it has become insoluble it may be released by the use of lime. 
Phosphate fertilizers when in only partially soluble forms, as the 
ground bone and phosphate rock, should be applied greatly in excess 
of the present needs of the plant, for they will become slowly soluble 
during a period of years ana be available to several crops. Where the 
dissolved bone and the superphosphate rock are used, a large excess 
must be avoided. Lime is better if added in moderate quantities each 
year, than if all placed on at one time, for lime leaches easily and is 
carried down to lower levels by the drainage water. Lime also sets 
in a form where it is of less use as a neutralizer of acids and a dissolver 
of potash combinations. 

A rotation of crops is of great advantage in keeping up the 
fertility and condition of the land, but, in the establishment of the 
rotation^great judgment must be used where tobacco forms one of the 
links, ftertilizers containing impurities, as chlorine salts, may not be 
harmful to the other crops and may be even of advantage from the 
standpoint of cheapness, but these impurities will remain in the soil 
and injure the quality of the tobacco grown on the soil. The fertiliza- 
tion of the other crops must always be done with the effect on the 
tobacco crop borne in mind. Leguminous crops should have a place in 
the rotation and should be followed, if the conditions will allow it, with 
maize (mealies). A proper cultivation of the maize crop will place the 
soil in fine condition for tobacco. The heavy applications of manure 
should be used on the maize crop instead of on the leguminous crop. 
A leguminous crop's chief merit lies in its ability to remove 
nitrogen from the air and fix it in the soil, which function 
will not be thoroughly exercised if the plant be well fed with 
prepared nitrogen, as is the case where much manure is applied. 
The bone and rock phosphates may also be applied to the com 
crop. 

The value of a fertilizer must not be estimated by the number of 
tons applied, but by the percentage of actual fertilizing materials in 
each ton. Fertilizers containing large percentages of fertilizing 
elements, command a much higher price than fertilizers containing 
lower percentages, but the higher priced fertilizers are in reality much 
less expensive to buy than the lower priced ones. There is much less 
number of pounds of freight to be paid for in comparison with the 
actual fertilizing material received, and much less labour required in 
their application. Then again, where the percentage of fertilizing 
elements is low, something must be used as a filling and to give weight, 
and the material used may be injurious to the quality of the crop. 
Bags, woollen waste, animal matter and certain animal manures tend 




m ii^l 









138 THE CULTURE OF TOBACCO. 

to the production of diaagreeabU odours and flavours in the tobacco 
when tney are used as fertilizers. 




In the production of tobacco there may be localities where it will 
pay better to ^ive attention to the production of quantity rather than 
quality, and m such places large quantities of stable manure and 
nitrogenous manores may be used and no attention given to Im- 
purities. 



WATER IN ITS RELATION TO THE TOBACCO 
CROPS. 

Upon the percentage of water in the Boils depend laivel^ thfr 
colour and texture of the leaf. The value of many tobacco sous is not 
based so largely on their fertility as it is on the soil's ability to bold 
greater or less proportions of moisturej to drain off rapidly the surplua- 
water in times of plenty, and, by capillary action, to draw up water 
from below in times of drought. The Bright tobacco lands and the 
cigar leai lands of Florida have but little fertility, and are only used 
because of their moisture content and the warmth that is due to that 
moisture content. It has been determined that soils holding about 
ten per cent, of moisture are adapted to the production of wrapper 
leaves, while soils with a higher water content, as SO per cent., are- 
only adapted to the production of heavy tobacco and fillers. 
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Water has many functions and offices in the development of a 
plant. Water loosens the soil and allows the delicate rootlets to 
continue their search for food ; it permits the beneficial nitrifying 
bacteria of the soil to exercise their functions ; aided by the plant 
juices it dissolves and makes available the plant food in the soil ; it 
transports the plant food from cell to cell and from one portion of the 
plant to another ; by evaporation it cools the plant and prevents the 
death of the delicate protoplasm through the action of the blistering 
sun ; and more than this, water acted upon by the energy of the sun, 
combines with the carbon of the air and becomes the chief food of the 
plant, forming the starch, the sugar, the cellulose, and also largely the 
gums, oils, and acids that together make up at least 80 per cent, of the 
weight of the fire-dried plant. Water, by its sufficient presence in 
the curing plant, permits tne development and action of the oxidizing 
enzymns, and of tne different chemical changes that take place. 

Water in excess prevents the action of the nitrifying bacteria, 
and favours the action of the de-nitrifying bacteria, smothers the 
roots by preventing the movement of air in the soil, and, by 
evaporation from the surface of the soil, cools the earth to the point 
where rapid plant growth cannot take place. Heavy rains also wash 
out of the soil a portion of the soluble rood materials. 

Heavy rains during the ripening of the tobacco plant wash out 
the desirable gums and oils and render the leaf thin, papery, and 
devoid of fine aroma. Bainy cold weather tends to the prodiiction of 
acids in the leaf, and these acids are detrimental to the action of 
the oxidizing enzymns to which the development of aroma is largely 
due. An undue degree of humidity is also favourable to the develop- 
ment of plant diseases and to the growth of moulds and rots in the 
curing and cured tobacco. On the other hand, if there be a great 
scarcity of rainfall, even if the plant be kept growing by the moisture 
in the soil, there will be an absence of the materials that produce a 
favourable fermentation. Heavy dews on the plant during the 
ripening period are greatly desired, for they aid in the production of 
gums, resins, oils, and other products that are necessary to the pro- 
ductioQ of a good, sweet and finely-aroma'd tobacco. To produce a 
fine textured leaf means that the plant must be kept growing from 
start to finish, and to do this the plant must be supplied with water 
in sufficient quantities. 

In no locality is the question of the water supply so well under- 
stood as in the cigar leaf belt around Quincy, Florida. Here the aim 
is at the production of fine cigar wrappers and any checking of the 
rapid growth of the plant would injure the product. The soil is sandy 
and can endure a rain every day for a week without suffering, and a 
moderate rain every three days would suit the needs of the soil 
exactly. But as nature does not always regulate the rainfall to 
suit the desires and requirements of man, and as a prolonged drought 
would injure a crop worth £200 an acre, expensive irrigation plants 
have been installed and nearly every acre of this type of tobacco can 
be irrigated when necessary. 

The nature of ^he country is not such that open ditches can be 
used for carrying the water to the field. The greater portion of 
the water is confined behind expensive dams and is pumped to the 
fields as required. 

Two methods of distributing the water are in use. By the first 
method the water is carried throughout the tobacco field in open 
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flumes or troughs and from these distributed to the rows of tobacco. 
This is not an expensive system to install in a locality where timber is 
cheap, but the flumes interfere with the working of the field. A lar^e 
numoer of persons are also required for the controlling of the water m 
the irrigation furrows. 

In the second and more modem system the field is covered with a 
network of iron pipes at the height of eight or nine feet. Every 
thirty feet each way these pipes have a spray nozzle attached, so that 
the field may .be given a tnorough watering by the starting of the 
pumps and the turning of the water into the system. This system is 
an expensive one to install, the cost being about £80 an acre, without 
considering the value of the pumping plant ; nevertheless, it is a very 
economical one to operate, for one man, besides the stoker at the power 
house, can control the water on hundreds of acres and at the same 
time have it more evenly distributed than by the furrow system. 
The piping is also out of the way, and does not interfere with the 
cultivation. These fields all have a framework for the support of a 
canvas covering, so that no new framework is required for tne support 
of the pipes. 

The irrigation of tobacco is certainly worthy of wide extension. 
To grow and ripen a crop with but little rainfall and to supply the 
moisture by artificial means is without a doubt an ideal condition. 
In Bhodesia there would seem to be time enough to grow and ripen a 
crop before the advent of the heavy rains, if water irrigation were 
practised. Another crop could probably be grown during the latter 
end of the rainy season and ripened after its cessation. Occasionally 
when the season ended early tnere might be necessity for the use of 
irrigation, although tobacco when ripening can get along for three 
weeks or a month very nicely without rain, providing the soil is 
sufi&ciently moist when the rains cease. A tobacco that has been 
ripened during heavy rains will be washed and deficient in aroma and 
may even be possessed of a disagreeable odour. 



PRODUCTION OF TOBACCO UNDER SHADE. 

Several years ago it was discovered in Florida that Sumatra 
tobacco grown in the shade of trees was of finer texture and better 
adapted to be used for cigar wrappers than tobacco grown in the open 
field. From this observation originated the idea of building artificial 
shade. The first experiment proved a success, and the building of 
shade has gone on until all the Sumatra tobacco grown in America 
is shade grown: From Florida the idea spread to Connecticut, and 
even to Cuba and Porto Rico. 

The first shade consisted of a framework of timber on the top of 
wooden posts. The timbers were connected by heavy wires and these 
wires were covered with a lattice work of light wooden slats or laths. 
This lattice covering proved fairly eflBcient, but is now giving way to 
the use of cloth. 

To erect a covering, wooden posts twelve feet long are first set in 
rows a rod apart each way, the posts being placed in the soil to the 
depth of three feet, thus allowing them to stand above the ground to 
the height of nine feet. These posts are then connected together at 
the top in one direction by means of light stringers. Heavy cable 
wires connect the posts in the other direction. Parallel witn these 
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cable wires, and between them, are run wires of lighter weight. These 
wires are placed at a distance of five and a half feet from each other 
and from the cable wires, so that there are two of these light wires 
between each two cable wires. These wires are stapled wherever pos- 
sible and the ends are securely fastened to stakes set from six to ten 
feet out from the edge of the outer posts. The whole field is then 
covered with an open mesh cloth that is much heavier than cheese 
cloth. This cloth nas a closely woven selvage and also has strongly 
woven strips running through it every few feet to give it strength. 
The widt^ of the cloth is five and a half yards, or just the width be- 
tween the posts. The cloth is tacked on to the stringers and is 
supported between them by the wire. It is run the length of the 
fiela and down to the ground at both ends, where it is attached to 
base boards. The remaining two sides of the field are then closed in. 
A larse gate is left for the passage of wagons, and roads are left here 
and there throughout the field. The framework will last from five to 
ten years, but it is safer to renew the canvas each season. The old 
canvas may be used for the covering of plant beds. In Florida the 
cost of the framework is about £40 an acre, and of the renewal of the 
canvas each year £20. In countries where cigar wrappers bring a 
large price and whe;re timber is expensive and not durable, the frame- 
work for the shade could be constructed of light iron. Iron piping 
would do nicely for the posts. 

The covering changes the climate of the field and makes the inside 
air more humid, as well as about fifteen degrees warmer than the 
outside air. The covering retains the heat during the night and per- 
mits of more rapid chemical changes in the plant. It also protects the 
plants from winds, frosts and hail, as well as prevents the delicate 
leaves from being scorched by the sun, and also very largely prevents 
the ravages of insects by closing them out of the field. If the insects 
are once allowed to enter, through carelessness in leaving openings, 
they will breed and multiply under the shade as rapidly as elsewhere. 

With a tobacco that is valuable enough to grow by this method 
great care is taken in the other steps of the culture. The fertilization 
is reduced to a science, the soil is kept in perfect tilth, weeds and 
grass are not seen, and every field in some localities is irrigated. If 
any caterpillars are known to be in the field the plants are inspected 
every day and the pests destroyed. The tobacco grows very tall and 
would easily break down, so that it is tied to the top of the framework 
with twine when half grown. The plants are allowed to mature a 
laree number of leaves, for the larger the number of leaves the thinner 
and finer the texture of the individual leaf. From sixteen to forty 
leaves are left to a plant, and where the plant is very thrifty it is not 
topped at all, but allowed to go to seed so as to prevent the leaves 
from becoming too heavy. 

It is difl&cult to tell when this shade-grown tobacco is ready for 
the harvest, because it does not colour up and give the same signs of 
ripeness as tobacco grown in the open. A light brownish colour around 
the edges and the tips, and the appearance of small spots, indicate 
when the leaf is ready for harvesting. The Sumatra tobacco is more 
elastic and better for wrappers if not left to become too ripe. All the 
leaves on the plant do not ripen at one time, so they are pulled off 
when ready, and the plant is not cut. Four or five leaves are usually 
ready at once, and tne time of harvesting a field may extend over 
several weeks. The leaves are taken to the barn in baskets and cur^ 
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by tlie air-curing process, in the same manner as other cigar leaf. 
When all the leaves are harvested, the stalks are cut down and 
ploughed under or hauled to a pile to decay. 

About a thousand pounds of this shaded tobacco are produced to 
an acre, and it sells for from two shillings to sixteen shillings a pound. 
The \ alue of an acre crop may be estimated at from one to two hun- 
dred pounds. In Florida this shaded tobacco is largely grown and 
handled by companies that produce several hundred acres a year. 
They are highly capitalized and can afford to pay their managers and 
experts high salaries. The profits are immense. The high price of 
this leaf is partially owing to its real value, and partially to the fact 
that the United States does not produce all of this type of leaf required, 
and the domestic article is protected by a high duty. 

It is an interesting sight to walk through a lar^e field of shaded, 
irrigated Sumatra, and see the magnificent plants eight or nine feet 
high, the large delicate leaves interlacing in every direction. 



TOBACCO AS AN INSECTICIDE. 

Stems, stalks, and worthless tobacco can be made to serve a 
useful purpose in the destruction of insect pests. The stems, thickly 
scattered around on the earth in the greenhouse or the plant bed, will 
largely prevent the attacks of plant lice. A decoction of tobacco 
sprayed on plants, will destroy the majority of tender skinned insects. 
To secure a decoction of the proper stren^h, boil the stems or leaf 
in water for a length of time, and then dilute it with enough cold 
water to make two gallons of the preparation for every pound of 
tobacco used. This can be used in stronger or weaker forms as the 
conditions seem to require. The fumes of tobacco if confined in a 
room for a sufficient length of time will largely check the ravages of 
many insects. 

. Tobacco makes an excellent dip to use for all animals for the 
destruction of ticks, lice and other parasites. A pound of tobacco 
stems to each two gallons of the dip is the proper strength. 

The wooUv aphis, or American blight, does great damage to the 
apple tree, and, while it is easy to destroy all the aphides on the body 
of the tree, the difficult matter has been to find something that will 
destroy them on the roots, where they will survive and breed new 
multitudes for the destruction of the tree. Tobacco stems buried in 
the soil around the base of the tree are the best remedy to be used in 
this case. If the season be dry, the tobacco applied in the form of a 
decoction will give the best results. Tobacco stems around the base 
of trees do much to prevent the attacks of the different climbing 
insects, and at the same time are useful as a fertilizer. 



PERIQUE TOBACCO CULTURE. 

Produced by Lon^ellow's historic Arcadians on a soil created 
by the muddy Mississippi, cured by unique and laborious methods, 
the fragrant aromatic Perique is shipped to all portions of the 
globe, to charm the senses of lovers of the " weed." Grand Points, 
m St. James's Parish, Louisiana, is the centre of the industry, and 
it was here that a hundred years ago, Pierre Chenet, from whom 
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on this a layer of the best wrapper leaves is laid, with their best 
side down, and so arranged as to have their fibres point to a 
longitudinal median line. A half inch of leaves is then placed oh 
this, and after being covered with another clpth is tramned. 
The ends of the cloth are then doubled over for about three incnes, 
and the whole tramped aeain. The tobacco is then rolled into a 
cylinder, and the loose ends tucked down into the hollow centre. 
The ends of the cloth are then tied, and the carrotte, which now 
weighs four pounds, and is fifteen inches long bv three in diameter, 
is wound tightly with a one-third inch rope ; the winding is done 
by means of a special windlass. The following day the rope is 
Te-wound, and lert on for three months, or until it is ready for 
the market. To market the carrottes they are packed in five 
hundred pound whiskey barrels. The average yield is about five 
hundred pounds of finished tobacco per acre. The average selling 
price is one shilling and ninepence per pound. Because of their 
peculiar system of fermentation, which the United States authorities 
have decided to be a process of manufacture, the Perique growers 
are obliged to have a manufacturer's licence, and place revenue 
stamps on all their tobacco. 

Except by the producers themselves, Perique is seldom used 
in the pure form, but it is highly prized for blending with other 
tobaccos. A small amount is maae into cigars, but the major 
portion is used in the best grades of pipe tobaccos in Eneland and 
America. The production could be enormously increased, and no 
doubt would be, if others than the quiet Arcadians should take 
the matter up. 

The aroma, like the aroma of all tobaccos, improves with age, 
«nd the memory of some nine year old Perique still haunts me. 

To us Perique is important, not that we ma^ hope to 
transfer its culture to Africa, but from the principle involved in 
its curine and fermentation. The use of pressure, and the oxidiza- 
tion of the juice by direct exposure to the air, may be applicable 
to other tobaccos, and while a Perique may not be produced, 
something else with a distinct pleasing odour of its own may be 
the result. In fact, it is known that the principle can be used 
with good results, for, in one of the large tobacco centres of 
America, there is a leaf handler who makes a business of buying 
up a certain grade of cheap leaf and, by the application of neat 
and pressure, producing an imitation Perique that is proving very 
acceptable to those independent manufacturers who are short of 
the real article. 

The constant expression and absorption and the resultant 
oxidization of the juices appear to change a large portion of the citric 
and malic acids into acetic and butyric acids. The finished Perique 
<x>ntains only one-fourth of the citric acid, one-half or less of the nitric, 
and six times the acetic acid contained by the air-cured leaf. Certain 
volatile oils are also produced. 



TOBACCO CULTURE IN SUMATRA. 

Because of the unique system used, and the high quality of the 
leaf produced, a short description of the culture of tobacco in Sumatra 
may be of interest and value. 

l2 
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The Sumatra leaf Ib wonderfully thin in texture, and because of 
this fact, it is prized very highly for cigar wrappers. Its value is 
based partly on the appearance of the leaf, partly on the skill involved 
in the grading and packing, and partly on the economy in its use. It 
requires two hundred leaves to weigh a pound, and two pounds will 
wrap a thousand cigars. 

The portion of Sumatra where this tobacco is produced is 
practically on the equator, and borders on the Straits of Malacca. The 
climate is truly a tropical one, and the temperature remains uniform 
throughout the year ; the mean maximum for each month being about 
90 degrees, the mean minimum 74 degrees, and the mean about 81 
degrees. The daily temperature ranges from about 70 degrees at sun- 
rise to 94 degrees at noonday. 

The average yearly rainfall is about one hundred inches. Some 
rain falls every month, but the heaviest downfall is between October 
and December. The lowest average for any month is about three 
inches and the highest average eighteen inches, although months have 
been recorded with but a quarter of an inch, and others with thirty- 
five inches. 

Beginning at a distance of five or ten miles back from the Straits, 
the tobacco belt extends for a distance of forty-five miles, and up on 
to the slopes of the mountains. 

The soil is mostly volcanic in its origin. That on which the 
finest, silkiest, brown tobacco is produced is inclined to be somewhat 
clayey or silty. Lighter coloured tobaccos are produced on sand 
loams resting on a clay subsoil. 

The land is leased from the Sultan for a term of seventy-five 
years. At least seven thousand acres are thought necessary to ensure 
success, for the reason that a portion of the land is permitted to lie 
idle each year and thus restore its fertility. 

An estate is laid out by the building of a main road through it. 
On each side of the main road at the distance of nine hundred and sixty 
feet from it and from each other, smaller roads are constructed. All 
the land between these roads is divided into fields sixty feet wide. 
Each field contains about one and a third acres, and is allotted to a 
coolie for cultivation. 

The labour is mostly done by Chinese coolies, who are secured 
directly from China by the planters, who club together and pay some 
of their number for securing them. Without the coolie, tobacco 
culture could not be carried on in Sumatra at all. They stand the 
climate well, are industrious, learn rapidly what is required of them, 
and are regarded as generally very satisfactory by the planters. They 
know absolutely nothing of tobacco culture when first secured, but 
must learn from those that have been at the work. Each Chinaman 
is given a small advance of money to live upon until the crop is 
harvested, and he is given another small advance at the beginning of 
each month. Each coolie is allotted a field by himself, and is paid by 
the thousand plants produced. Later he is employed at piece work in 
the fermentation shed and packing house. 

The coolies are grouped into companies of forty, over whom is 
placed a foreman coolie who has been some time on the estate and 
understands the work. He receives a percentage based on the amount 
that the coolies earn. Over all the coolies and foremen is a head 
coolie who has been promoted to that position because of his ability. 
He is necessary to adjust matters between the Europeans and thfr 
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coolies. He gets compensation proportionate to position and 
services. 

A coolie is given a letter of discharge when he is honourably 
discharged, and no planter will engage any coolie on the island who 
do^s not have such a letter. No coolie is allowed to ^o off the estate 
without a pass, and if he be found without one, he is lodged in jail 
until his emplover is located. A reward is paid to the person who 
returns the coolie, and this amount is charged to the coolie s waees. 

The expense of clearing the field is charged to the coolie unless he 
does the work himself. No more than sixteen shillings, however, is 
charged for any one field. After the field has been burned, and 
thoroughly cleaned, it is dug up to the depth of twelve inches by hand. 
No ploughs are used in the new fields because of the laree number of 
roots and stumps. Ditches are dug between each two fields and empty 
into the main aitches at the side of the road. 

Each coolie makes his own plant beds. Sometimes a large 
number of these beds are made so as to insure a stand of plants. The 
bed is protected by a shading of grass. The seed is furnished the 
coolie, and just enough seed for one oed is delivered at a time. 

The plants are set in the field two feet apart in three foot rows^ 
although sometimes the distances are reduced to two feet each way. 
Each plant is shaded by having a piece of thin light wood placed 
slantingly on the sunny side. Tnese cost from thirty shillings to two 

Eounds per ten thousand, and they are charged to the coolie's account, 
ut he may return them and get credit when he has finished using 
them. Thorough cultivation by hand implements is demanded. 
With each cultivation the earth is banked up more and more to the 

Slants. At the time of the second cultivation the lower leaves are 
roken off and buried at the base of the plant. All diseased or 
injured plants are destroyed, and if the plants are not too large they 
are replaced. The plants are topped at from fifteen to twenty-five 
leaves. The suckers are taken off as they appear and the worms are 
gathered by hand and destroyed. 

When ripe, the leaves are picked off and placed in baskets, which 
are delivered to the curing shed. The coolie gets about twenty-six 
shillings per thousand for the best plants produced and as low as 
three shillings for the worst. If he grows a second crop from the 
suckers, he gets about half as much per thousand for it as for the 
first. 

When the tobacco has been received at the curing barn from the 
coolie it is hung on sticks. The barns are usually kept closed at 
night and open in the day time. During wet weather a fire is built 
that does not give any smoke or odour. A watchman remains in the 
bam everv night and regulates the ventilation according to 
instructions given him. From four to five weeks complete the 
curing. 

The drying sheds are placed at the road, so that one can do 
for each eight fields. They are usually seventy-two feet wide, one 
hundred and eighty feet long, and thirty-six feet from the ground to 
the ridge pole. The frame is formed of material taken from the 
jungle. Tne sides are covered with rough planks, and the roof is 
thatched with a covering made from the leaves of a palm. The 
building is cheaply put up, for it is not intended to last more than 
two years, as the fields will then be abandoned and new ones laid out. 
In deserting a building the thatch is removed, rolled up, and used on 
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the new building. The doors and windows are made so as to be used 
as ventilators. 

When the tobacco is thoroughly cured it is roughly graded, tied 
into bundles or hands of about fifty leaves each, and taken in baskets 
to the fermentation house. 

The fermentation house is substantially built of brick, and roofed 
with the same palm thatch as that used for the curing barns. The 
building is usually two hundred and forty feet long and sixty-six feet 
wide. In the centre of the building is a wooden platform raised 
three feet off the floor, and all around the platform is a free space 
fifteen feet wide on the floor where the coolies sit on mats and assort 
the tobacco. Both sides of the building are well lighted with glass 
windows. There is usually a small receiving room at one side of the 
building where the tobacco is received from the curing sheds. 

The fermentation is conducted very much as is the fermentation 
of the better grades of cigar leaf in America. When the tobacco 
has been thoroughly fermented, it is carefully graded according to 
colour, size, texture and condition, and made into bundles of from 
thirty to forty leaves. These bundles are tied with a portion of the 
inner bark of a tree. One of the* merits of Sumatra tobacco that has 
helped to give it a reputation is the thoroughness of the grading. A 
cigar maker knows when he purchases a bale of Sumatra just what 
there is in it, and what he can get out of it, so that he is willing to 
give a higher price than for a bale where the contents are unknown or 
doubtful. 

The tobacco is placed in bales holding one hundred and seventy- 
six English pounds, and covered with matting. A bale is about two 
and-a-half feet square and a foot thick. Each bale is then dis- 
tinctly marked with a description of the contents and the name of the 
estate, and is then ready for shipment. Nearly all of it first goes to the 
Amsterdam market, whence it is re-shipped to all portions of the world. 

Some of the companies employ as many as sixteen thousand 
coolies and a large staff of experts. One company hai| paid an average 
dividend of seventy-five per cent, for many years. 

COST OF PRODUCTION, PROFITS, WAGES AND 

YIELDS. 

In round figures the American tobacco growers produce 
annually six hundred million pounds of tobacco, worth twelve 
million pounds sterling, or an average of fivepence a pound at first 
hand. A nice percentage of the twelve million pounds is clear 
profit. Whether the individual tobacco grower is making a profit or 
not depends largely on his own ability. Where men are employing 
their heads in the production of tobacco they are making money ; 
and in many instances of exceptionally favoured location they are 
making money without any great use of brain power. When a 
locality is found where people say that they are not making money in 
the cultivation of tobacco and yet continue in its cultivation, 
something is wrong — either their methods are faulty or the conditions 
are not favourable. In either case, they show lack of ability, for if 
the methods are wrong they should discover the fact and change 
them, and if the locality and conditions are not favourable they 
should be producing some other crop than tobacco. 
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In a certain portion of Virginia where the farms are small, and 
the acreage grown on a farm is limited owinff to lack of capital and 
executive ability on the part of the people, who are but little 
educated, you will be told that " ther aint no money in 'bacca round 
yhere." These people destroy half the value of their crop through 
carelessness in handling and grading. Their tobacco is often nearly 
ruined by mould. If due care were exercised a ffood living could be 
made out of the tobacco now lost through neglect. In this section 
the planter and his family do all the work, and the cost of production 
is unknown, as no accounts are kept. The careless methods blindly 
followed by them would make bankruptcy certain in any line of 
business. 

The neighbourhood of Darlington, S. C, gives a good example 
of what can be done with tobacco. Up to within ten years 
ago, cotton was the staple crop of all the farmers. In this locality 
the profits of cotton raising were not very great, the soil being 
without much fertility, so that but little more than a mere living 
was made by the planters. By experiment the soil was found to be 
adapted to the culture of Bright tobacco. The industry was at once 
entered upon, and, from the beginning, the most up-to-date methods 
were adopted. Any features of the culture that were retained 
in the older tobacco districts, through stupid inertia or ancestor- 
worship, were discarded. During the winter of 1902-3, more than 
seven million pounds of Bright tooacco were sold on the Darlington 
market for an average price of fivepence a pound. A portion of this 
tobacco was produced by ignorant negro planters who placed a low 
grade of tobacco upon the market, so that the average received by 
the better planters was more than the figure named. Some received 
as high as £50 an acre for their crop. Careful planters say that it 
costs from £8 to £10 an acre to produce and market tobacco, and that 
they receive during a period of years at least £16 return an acre. 
It is easy to see in riding about this district that the farmers 
are prosperous. The old buildings of cotton-planting days are 
giving way to new ones, and the farms are being rapicQy improved 
and enveloped. Land that was worth but £2 an acre several years ago 
is now valued at £10. 

The yield of tobacco per acre is from eight to twelve hundred 
pounds. Where the cost of production is estimated at £8, the cost per 
pound of tobacco on a low yield of eight hundred pounds is two 
and a half pence. Low grades of leaf may sell for twopence a pound, 
medium at from four to sixpence, and the best grades at fifteen pence. 
Of the expenditure of £8, from two to three pounds is for commercial 
fertilizer, which is an absolute necessity on the light soil. All the 
work is done by negroes, who are superior as labourers to the raw 
African negro, although they all possess the same general traits and 
characteristics. A negro is paid from £1. 10s. to £2 a month in 
money and merchandize, and is allowed a small cabin and garden 
•on the farm. The negro's family also works during the busy season. 
It is estimated that two good negroes and a mule, with extra help at 
planting and harvesting times, is sufficient labour for the culture 
•of ten acres of ordinary tobacco in this section. 

The White Burley tobacco of Kentucky is grown on lands that 
will produce splendid crops of cereals andf grass, but the tobacco is 
regarded as the best money-making crop. The lands are valued 
at from £20 to £30 an acre. The wages and cost of feeding a white 
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labourer may be put at £6 a month; the cost of production per 
pound at from two to three pence ; and the selling price at from four 
to fivepence. These are averages, and there will be great variations 
in the different crops. An average crop may be estimated at a 
thousand pounds an acre of marketable tobacco, although at timea 
two thousand are grown. 

Lancaster County, Pennsylvania, is considered the wealthiest 
farming county in America. Tobacco is the staple crop erown and 
the source of most of the wealth. In this county land is valued 
at from £30 to £50 an acre. The yield of tobacco averages fourteen 
hundred p9unds per acre, although two thousand pounds is not an 
unusual crop. The average cost of production is about four pence 
a pound, and the selling price about sixpence a pound. The cost of 
production is somewhat nigh when the large yields are considered^ 
Dut this is owing to the great value of the land and the expensive 
bams used. The cost of labour may be placed at £6 a month. The 
tobacco produced is all ci^ar leaf. 

In the cigar leaf section of Ohio, lands are valued at about £20 an 
acre. Labour costs about £6 a month. The yield of Zimmer Spanish 
is one thousand or twelve hundred pounds weight an acre. The 
average cost of production is about £10 an acre, and the selling value 
is from £16 to £20 an acre. 

In the cigar leaf region of Connecticut, land is valued at from £40 
to £60 an acre ; the cost of production at £30 ; and the selling price 
at from £40 to £60 an acre. The yield is from twelve hundred to two 
thousand pounds an acre. This section is verv wealthy and prosperous. 

In Florida the lands are exceedingly cheap, where unimproved, 
because they are very abundant, £2 an acre being a high price for the 
ordinary lands. "Where they have been improved, covered with canvas, 
and irrigated, they are valued at £200 an acre. The yield per acre of 
cigar tobacco may be estimated at one thousand pounds. The total cost 
of production up to the point where it is ready for manufacture is about 
twenty pence a pound, and the selling price an average of four shillings. 
Cuban tobacco grown in open field costs about fivepence a pound to 
produce, and sells at from ten to twelve pence, or even much higher. 

Throughout America, the wages for a negro labourer in the 
tobacco field may be estimated at £2 a month, of a white labourer at 
£6 a month, of an expert curer on the farm £12 to £16 a month ; of a 
cigar leaf warehouseman from £20 to £30 a month ; of the manager of 
a tobacco-growing company from £1,000 to £2,000 a year, and of a sub- 
manager from £200 to £400 a year. 

It is in the production of the best grades of tobacco that the most 
money is made. Tobacco can hardly be called a necessity of life, and 
men who purchase luxuries are looking for those qualities that will 
give them the most enjoyment. The man who will object to 
an extra twopence per hundredweight for flour will pay without a 
murmur an additional shilling for a tobacco that meets with his 
approval. Quality is the feature that counts. 

Besides the profit that may be in tobacco culture, there is this 
advantage, that cured tobacco is not a very perishable article, and may 
be held, if necessary, for several years until the market is favourable, 
or may be shipped long distances with but little risk. 

Tobacco is a crop that is peculiarly adapted to a new country, with 
cheap virgin lands and a plentiful supply of ordiDary labour. The 
last IS all impoitant and absolutely indispensable. A constant supply 
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of laboar ia necessary to the success of the industry, for if the labour 
supply fail during any of the critical stages of the tobacco crop, as at 
the topping, suckering, or harvesting times, the crop will be a failure, 
and the money invested be lost. The labour conditions should also be 
such, that the same labourers will be secured year after year, for they 
will greatlv increase in efficiencv where they continue at the same 
work, and learn its routine and details. 

Tobacco is well adapted to culture by large companies, for there 
is no limit to the acreage that may be controlled by one corporation. 
The production of a high-grade tobacco requires the services of a high- 
salaned expert, as well as a corps of lesser experts. They can be 
secured only by a company with money and influence. The tobacco- 
growing companies of Florida pay most enormous returns, and one of 
the largest Sumatra companies pays an average dividend of seventy- 
five per cent., and has, out of its profits, increased its capital to about 
twenty times the amount paid in. This Company employs sixteen 
thotisand workmen, as well as a corps of one hundred and sixty experts 
and managers. 

A FEW CONCLUDING WORDS. 

The development of the tobacco industry has been the work of 
four centuries, during which time many facts have been ascertained 
by experience, some Teamed by accident, and others by careful scien- 
tific investigation. 

The planters of a country in newly taking up the culture of 
tobacco need not go through all the varied steps, and themselves 
experience all that the older countries have done, for they have at 
their command the accumulated knowledge of the rest of the world for 
four centuries. At the same time, the new country cannot start out 
full-fledged in the industry, for there are local, climatic and soil 
influences to be determined, and labour conditions to be adjusted, as 
well as markets to be found. 

The first step in the culture is the experimental sta^e, and before 
starting this work the experimenter should be thoroughly informed as 
to the nature of the tobacco plant and its requirements, for if he is not, 
the causes of the good or baa results obtained will not be understood, 
and the conclusions drawn will be faulty and of little value. One 
year's carefully planned, intelligently observed, and accurately recorded 
experiments will be of more value than twenty years of experiments 
carelessly conducted. 

Next, after favourable results have been obtained in the experi- 
mental stage, comes the period of commercial expansion. Labour must 
be secured, retained, and trained, because a large tobacco industry is 
not likely to be established with an irregular, untrained labour supply. 

Then comes the question of the development of the markets. 
Two things will produce a market for a tobacco — merit and energy, 
and these should not be divorced. A superior tobacco may have 
difficulty in establishing itself for the reason that tobacco dealers are 
conservative, and look askance at an unknown product. Energy, tact 
and determination, however, will push an unknown leaf until its 
merits are familiar to all. The world really wants new superior 
tobaccos, but is somewhat slow in discovering them when they are 
produced. To secure a market for a new inferior tobacco at the 
present time requires " cheek " added to energy, and as soon as the 
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element of ^^ cheek " is removed the market is lost. A bad tobacco is 
not wanted unless the consumer through long usage has become 
accustomed to the bad tobacco and perverted his taste. The produc- 
tion of a bad tobacco seldom pays, and rarely merits consideration. On 
the other hand, the production of an unusually hi^h-grade tobacco 
with an established reputation will pay under most aaverse conditions 
of transportation and expensive labour. 

Only -thoroughly aged tobacco, and the best grades of the type, 
should be sent to the market that is being developed. Extreme care 
must be exercised in the packing, and the style of the package should 
^3onform with the standards and customs of the market shipped to. 
Honest packing should be supplemented by careful labelling of the 
package with the shipper's name and the description of the contents, 
so that credit may be given to whom it is due. Once a demand has 
been created, never, no matter how great the inducement may be, 
lower the standard of quality. The prospects of more than one 
tobacco have been ruined by laxity in this regard. To recover a 
reputation is more difficult than to create one. 

Bhodesia appears to have a climate and soil in certain sections 
favourable to the production of high-grade tobacco It may be that 
cerbain localities are adapted to a superior leaf ; if this be so, settlers 
in those localities are to be congratulated, for the production of lugh- 
grade cigar leaf insures prosperity. Nothing can oe fully determined 
without experiments, which, properly conducted, will give us our 
answer, and point our way to the future./ 
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APPENDIX. 

METEOROLOGICAL CONDITIONS IN THE GREAT TOBACCO 

REGIONS. 

The following tables taken from Prof. Whitney's Bulletin on Soils 
(U. S. Department of Agriculture) are of interest, although their study does 
not, in any large way, explain the difference in the quality of the tobacco 
produced in the different districts. The records g^yen are for the months 
during which tobacco is growing, and for thiis reason those for Habana are 
for different months than those for the other districts. 



Mean monthly temperatures. 



District. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Ooniiecticat Valley 

Pennsylvania 

Kentucky 

Tennessee 

Virginia 

North Carolina 

Sumatra 

• 




44-80 
49-90 
67-60 
00-00 
66-00 

68-ao 

83-06 


66*60 
62-00 
66-00 
68-10 
66-80 
67-00 
83S-90 


66-90 
71-80 
76-30 
77-00 
74-00 
76-80 
82-36 


70-20 
76-90 
77-20 
79-60 
77-80 
78-70 
82*46 


^ F 

67-70 

73-30 

76-30 

77-93 

76-40 

76-00 

81-36 


61-11 
66-63 
69-63 
70-63 
69-00 
70-10 
81-46 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Ju&K9&Ul* •■• '•■ •«• ••• ••• 


78-00 


76-40 


72-60 


72-00 


73-60 


76-20 



Mean maximum temperatures. 



District. 


Apr. 


May. 


. June. 


July. 


Aug. 


Sept 


CJonnecticnt Valley 

Pennsylvania 

Kentucky •.. ... 

Tennessee 

Turginia- 

North Carolina ... 
Sumatra 


°F. 

56-70 

60-90 

70-40 

70-60 

66-60 

69*80 

89*36 


69-00 
71-20 
79-80 
78-80 
76-20 
78-30 
8ii-80 


78-00 
81-60 
84-80 
86-10 
83-60 
86-10 
87-50 


82-10 
84*60 
84-60 
89*60 
87-20 
87-00 
87-80 


78-90 
82-80 
81-30 
87-20 
84-20 
84-00 
86-90 


71-23 
74-96 
78-90 
80-76 
78-20 
78-30 
87-16 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


•uaiMma ••• ... ... ••. ••■ 


82-40 


79-90 


77*00 


77-40 


79-00 


80-80 
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Mean minimum temperatures. 



District. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Connecticut Valley 

Pennsylvania 

Kentucky 

Tennessee 

Virginia 

North Carolina 

Sumatra 


°F. 

36-40 

39-50 

47*90 

61*50 

45*40 

47*90 

74*40 


op 

46*50 
49*40 
56*20 
69-30 
56*50 
57*60 
74-00 


°F. 

66*90 

69*70 

66*20 

67*80 

64*50 

65*60 

74-25 


op^ 

60-50 
64-00 
67-60 
71-30 
68*50 
68*20 
74*15 


op 

58*80 
61*00 
66*60 
68*60 
66*50 
66*90 
73*60 


50*87 
64*68 
67*35 
62*25 
69*90 
61*10 
73*70 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Habana 


7410 


70*70 


68-00 


66*90 


68*00 


68*40 



Mean daily ranges of temperature. 



District. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Connecticut Valley 

Pennsylvania 

Kentucky 

Tennessee 

Virginia 

North Carolina 

Sumatra 


op 

21*3 
21*4 
22*5 
19*0 
21*2 
21*9 
14*9 


22*5 
21-8 
23*6 
19*5 
20-7 
20-7 
14-8 


22*1 
21*9 
18*6 
18*3 
19*1 
20*5 
13*2 


2? 

21*6 
20*5 
16*9 
18*3 
18*7 
18*8 
13*6 


°F. 

20*1 

21*8 

16*7 

18*7 

17*7 

17*1 

13*3 


°F. 
20*4 
20-3 
21-6 
18*6 
18-3 
17-2 
13-4 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Habana 


8*3 


9*2 


9*0 


10*5 


11*0 


12*4 



Records of rainfall. 





Averages for months. 


Totals. 


District. 




















Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


6 
months. 


Year. 




Incheg. 


Incheg. 


Incheg. 


Incheg, 


Incheg. 


Incheg. 


Incheg. 


Incheg, 


Connecticut Valley 


3*33 


3*78 


3*79 


4-90 


4*86 


3-86 


24-24 


49*23 


Pennsylvania 


3-61 


4-70 


3-91 


4-06 


3-96 


3-6H 


23-92 


43*74 


Kentucky 


4-98 


4*46 


4*26 


3-97 


4-12 


3*06 


24*86 


51-70 


Tennessee 


5-21 


3-92 


4*44 


3-45 


3*89 


3*28 


24*19 


62*10 


Virginia 


3*30 


3-80 


3-60 


3*80 


4-10 


3-80 


22*40 


44*60 


North Carolina ... 


3-21 


6*21 


3*80 


4-89 


5*64 


4-00 


26*76 


45*25 


Sumatra 


5-93 


9*61 


6-59 


7-07 


10-99 


12-71 


52*90 


~ 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. ^ 


6 

months. 


Year. 


Habana 


6-57 


1*94 


2-27 


2*95 


2-06 


1-21 


17*00 


49*83 
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Mean relative humidity. 



District. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 




Peret. 


Per ei. 


Per ei. 


Per et. 


Per et. 


Peret. 


Connecticat Valley 


63*00 


66*00 


70*00 


70*00 


74*00 


74*3$ 




70-00 


75-00 


76*00 


76-00 


73*00 


82*33 


Kentucky 


64*00 


67-00 


71*00 


68*00 


70*00 


72*00 


TnnneRMW 


61*00 


64*00 


69*00 


70-00 


70*00 


70-00 


Virginia 


59*00 


63*00 


68*00 


68*00 


72*00 


72-00 


North Carolina 


67*00 


70*00 


75*00 


78*00 


82*00 


80*00 


Sumatra 


76*50 


79*00 


79*50 


76-60 


79*00 


80*60 



District. 


Oct. 


Nov. 


Deo. 


Jan. 


Feb. 


Mar. 


Habana 


76*90 


76*10 


74-60 


74*40 


73*60 


69*30 



Averctge number of rainy days. 



District. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Connecticut Valley 

Pennsylvania 

Kentucky ^ 

Tennessee 

Virginia 

North Carolina 

Snmatra 


8 
10 
10 
11 
11 

9 
13 


11 
13 
12 
11 
12 
13 
14 


9 
10 
12 
11 
12 
11 
12 


10 
9 
8 

10 
11 
14 
11 


9 

9 

8 

8 

12 

13 

14 


8 
8 
7 
7 
9 
10 
16 


District. 


Oct. 


Nov. 


Dec. 


Jan. 


Feb. 


Mar. 


Habana 


15 


10 


9 


8 


6 


6 



For a determination of the adaptability of a soil for any particular crop, 
the mechanical analysis of a soil is of more value than a chemical analysis. 
By a mechanical analysis is meant a determination of the percentages of soil- 
grains of different sizes, and of their relation one to another ; with this is 
also included the determination of the water-holding capacity of the soil. 
The following tables from Bulletin 11, United States Department of 
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Agriculture, are the results of the mechanical analysis of a large number of 
tobacco sub-soils : — 

Northern States Cigar-Leap Sub-Soils. 
Mechanical analyses of syh-soiU. 



ao 



§ 

00 

O 

!Z3 





5 

10 

6 

10 

4 
6 



District. 



Conneotioat ... 

Massachusetts 
New York ... 
Pennsylvania a 
Wisconsin ... 

Ohio 

Pennsylvania 6 



Principal 

grade of leaf 

produced at 

the present 

tune. 



Wrapper 
binder. 
Do. ... 
Do. ... 
Do. ... 
Binder 
Filler... 
Do. ... 



and 



•sf 

•3-g 



P.et 
0-76 

•61 
1*06 
2-03 
4-70 
3-05 
3-61 



P.et 
2*53 

2-20 
2*82 
3-23 
2-93 
2-67 
4-47 



li 



P.et 
1-03 

•00 
1-94 
•67 
•59 
•39 
•68 



Si 

CD H 

goto 



p.et 
$•26 

•04 

2*80 

1-23 

1-09 

•7» 

•78 



00 g 

Sua 
So 



P. c< 
9*92 

•71 
9^02 

5*87 

4-98 

2^25 

•91 



II 

I? 

•H US 

P=t(N 



P. e« 
221 



10-09 

24-47 

6-62 

10-34 

6^04 

2^47 



■^x. 






6246 



P.et 
'411 



49^26 
32^52 
37*18 
I5^68 
15-36 
13-89 






p. c« 
10-41 

30^89 
15^09 
23-41 
31-04 
37-60 
34^23 



00 lo 

s8 



o 

« 

o 



p.et 
1^36 

2-71 
3^09 
5-21 
6-01 
6-41 
9-79 






P. c* 
2-32 

3-31 
7-43 
13*89 
22-76 
27-62 
29-27 



a Elver land and shaly limestone. 



b Trenton limestone. 



Southern States, Cuba and Sumatra Cigar-Leaf Sub-soils. 

Mechanical analyses of sub-soHs. 



o . 
. * 

B 98 






29 



4 

4 

3 

1 

8 
6 



Locality. 



Florida, penin- 
snla. 



Florida, Gads- 
den County. 
Do 

Texas 

California 

Sumatra 
Cuba (Vuelta 

Abajo). 
Cuba (Reme- 

dios). 



Grade of Leaf. 



Main - crop 
wrap per. 
binder filler, 
Sucker -crop 
filler. 

Same grades a 

Same grades, 

sub-soil. 
Same grades 
Wrapper and 

filler. 
Wrapper 
Wrapper and 

filler. 
Same, heavier 



09 fo 
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CO 



p.et 
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•58 

1-18 

•23 
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5-17 



I 



I 



P.et 
1-73 



2-68 

6-69 
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6-58 
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4-39 
4-62 
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24-55 
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8-28 
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27-33 
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21-67 

4-51 
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13-39 

14*16 
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17^17 
43^09 

14-97 
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a 
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1-33 



4-15 

3-37 

8-90 
13-37 

19*11 
6-53 

21-24 



I 
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00 to 
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p.et 
0-59 



•80 

1*07 

1*69 
2*18 

4-35 
1*82 

9*37 



a A light loam, averaging 12 to 18 inches deep, overlying the red day 
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10-77 
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Manufacturing and Export Tobacco Sub-soils. 
Mechanical analyses of subsoils. 



o . 



4i 

55 
30 
21 



liocality. 



Virginia and 
North Caro- 
lina. 

Kentacky and 
Tennessee. 

Kentncky and 
Ohio. 

Yii-ginia 



Description. 



Bright Yellow 

Export 

White Burley 
Manufacturing 
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5-55 
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2-05 
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3-47 
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1-93 
1-22 
6-94 
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p. c/ 
23-45 



9-50 
7-04 
9-45 



isa 

QQ 



P. c< 
1408 



52-50 
39-77 



11-29: 



9^ 

© J 



.a<=> 



p. c< 
5*43 



6-28 
9-36 
7-67 






P. c^ 
8-23 



22-59 
31-62 
44-38 



While the chemical analysis of soils is not always of the same value as 
the mechanical analysis, still it furnishes an excellent guide for the proper 
fertilization of the crops grown on it. In the case of the tohacco crop it 
may also indicate the presence of materials injurious to the combustibility of 
the tobacco. 
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Percentage of Nicotine in the Principal Varieties of 

American Tobacco. 

In the following table are given the results of determinations of nicotine 

on samples of the principal varieties of American tobaccos. In each case the 

air-dried leaves (including the midrib) were finely ground, and a careful 

average sample taken. The nicotine was determined on the air- dried sample 

by the method of Schloesing, and the percentage of moisture in a separate 

portion by drying at 100° C. The results are stated in percentages on the 

sample dried at 100° C. :— 

Percentage 
of Nlootine. 

Virginia (heavily maimred lots) 5*81 

Mexican Baler (heavily manured lots) 6*60 

Clark 8 ville, Tennessee (heavily manured lots) .* 5*29 

Virginia (French R^gie) 4*81 

Virginia (heavy English shipping) 4*72 

North Carolina Yellow ($50) 4-58 

German Saucer (Kentucky) 4*55 

Perique, cured in its juices (stripped from midrib) 4*32 

German low grade (Virginia) 4*30 

Perique, air cured (stripped from midrib) 4*?6 

West Tennessee Stemmer 4*23 

Grerman (dark) 4*14 

New York (Wilson's hybrid) 4*14 

Connecticut Seed Leaf (New Milford) 4*06 

French IWgie, A 3*90 

Pennsylvania Seed Leaf 3*88 

Wisconsin Havana Seed 3*82 

Connecticut Seed-Leaf ( Hartford) ... 3*49 

Pennsylvania Seed -Leaf (Lancaster county) 3*47 

Virginia sun cured, for plug 3*27 

Perique air-cured (whole leaf) 3*26 

North Carolina Yellow ($65) 3*15 

Mason county, cutting or plug 3*12 

Ballard county, Kentucky, bright wrapper 2*92 

Owen county, Kentucky, plug fillers 2*80 

North Carolina, bright wrapper 2*69 

Hart county, Kentucky, bright wrapper 2*54 

New York domestic Havana 2*53 

Florida Seed-Leaf 2*38 

New York State Seed-Leaf 2*35 

Connecticut Havana Seed 2*21 

Owen county, Kentucky, cutting leaf 2 * 19 

Ohio Seed Leaf 1*93 

Sweet-scented Wisconsin and Illinois 1*33 

Connecticut Seed-Leaf ... ♦ 1*14 

Pennsylvania Seed-Leaf 1*02 

Wisconsin and Illinois Seed-Leaf 0*86 

Little Dutch (Miami valley) 0*63 
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The following Table from Bulletin 122, North Cakolina Expehiment 
Station, shows the relative combustibility of leading types of tobaccos : — 



MURNING QUALITY OF TOBACCO, SHOWING GLOW IN SECONDS. 



flff 



468 
469 
470 
471 
472 
473 
474 

476 
476 
477 
478 
479 
.480 
481 
496 
497 
582 
683 
684 
686 
686 
687 
688 
689 
690 
691 
12 
13 
10 
6 
100 



Wheke Grown and Vakikty ob Type. 



New York ; Domestic Havana Eureka 
Florida; Cigar leaf wrapper 

Kentucky ; London strips 

Kentucky ; White Burley 

Massachusetts; Wilson's Hybrid ... 
Tennessee ; German Spinning Leaf 
Pennsylvania ; Pennsylvania Seed Leaf 

Connecticut; Havana Seed Leaf ... 
North Carolina ; Fancy English Strips 
Virginia ; Bright Wrapping Leaf ... 
Virginia ; Austrian Wrapper 

Virginia; Italian Regie 

Virginia ; French Regie Snuff Leaf 
Virginia ; Fine bright mahogany wrapiier 

Ohio; Ohio Spanish 

Virginia ; Small dark wrapper 

Maryland ; Colory Seconds . . 

Ohio ; White Burley ... 

Georgia; Yellow tobacco 

Alabama; Yellow tobacco 

Kansas ; Reddish brown 

Mississippi ; Reddish brown. . 

West Virginia ; White Burley 

lUinois; Seed Leaf 

Indiana ; Light Brown 

Tennessee ; Spanish type 

North Carolina ; bright wrapper, leaf cure 

North Carolina ; bright wrapper, stalk „ 

North Carolina; yellow, smoker, leaf ,, 

North Carolina; yellow, smoker stalk ,, 

North Carolina ; yellow, cutter, leaf 



*t 



Glow in Sxconds. 



Aver- 
age. 


Range. 


14 


5—36 


117 


Burned to end of strip. 


8 


5—26 


7 


4—18 


13 


5—28 


11 


7-16 


176 


Burned 2^ ins. and put 
out. 


16 


4—45 


6 


4—6 



4 

5 

31 

5 

6 

24 

24 

39 

4 

4 

6 

6 

6 

52 

12 

10 

16 

6 

6 

8 

7 

8 



2—8 
3—8 

10—90 
3—8 
4—8 
8—60 

14—60 

16—65 
2-6 
2—8 
4—10 
4—10 
5—7 

15—150 
4—30 
5—25 
5—40 
3—7 
4—7 
4—13 
4—12 
4—15 
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Absorptive Capacities of Certain Varieties of American 

Tobacco. 

From the " Tenth Census;' U.S.A. 

The capacity of leaf tobacco to absorb and retain different flavouring 
substances added in the form of ** sauces " is a matter of great importance 
to the manufacturer, and especially to the foreign importer of American 
tobaccos. In the following table are given the coefficients of absorption of 
some of the principal varieties used for the manufacture of chewing tobacco. 
These coefficients give the amount of water which each type will absorb and 
retain without dripping, expressed in multiples of the weight of the air-dried 
leaf ; they do not, of course, represent the actual amount of water that a 
given sample willabsorb and retain when subjected to the usual operations 
of manufacture. It may be safely assumed, however, that the results obtained 
in practice will stand to each other in a relation that will not vary Kreatly 
from that indicated by the theoretical coefficients of absorption, and the latter 
may, therefore, serve as a sufficient basis for classification and comparison. 

The coefficients of absorption were determined as follows : The air-dried 
leaf was carefully weighed, moistened with water until it had become pliable, 
then loosely coiled on the bottom of a beaker and water enough added to 
completely cover it. The whole was then left at rest for 48 hours. The leaf 
was* then taken out, suspended over the beaker until it had ceased to drip, 
and weighed. The liquid in the beaker was then evaporated to drynes's on 
the water-bath, the residual extract dried at 100 C ., and weighed. The 
coefficient of absorption was determined from these data by the equation 

a + b — e 
^x 



wherein a is the weight of the wet leaf, b the weight of the 
weight of the dry leaf, and x the coefficient of absorption, 
as follows, viz.: 

German, low grade (Virginia) 

North Carolina bright wrapper 

North Carolina Yellow (}66) 

Owen county, Kentucky, cutting leaf ... 
Owen county, Kentucky, plug fillers ... 
Hart county, Kentucky, bright wrapper 

North Carolina Yellow (J50) 

Ballard county, Kentucky, bright wrapper 
Mason county, Kentucky, cutting or plug 

Regie Virjfinia Shipper 

Grerman Saucer 
Mexican Baler 

Virginia sun-cured for plug 

English Shipper (Virginia) 

West Tennessee Stemmer 

Virginia (heavily manured) 

Florida Seed-Leaf... 

Perique, air-cured... 

Ohio Seed-Leaf 

Sweet-scented Wisconsin and Illinois ... 

Clarksville, Tennessee, German ... 

Virginia French Regie, A 

Virginia German Shipper 



dry extract, c the 
The results were 



Coefficient of 
absorption. 

2-88 

2-77 

2-66 

2-60 

2-65 

2-54 

2-39 

2-27 

2-21 

2-14 

2-07 

2-04 

202 

1^96 

1-92 

1-92 

1-79 

1-74 

1-73 

1*67 

1-48 

1-41 

1-12 
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DESCRIPTION OF TOBACCO GROWN IN 

DIFFERENT PARTS OF THE 

UNITED STATES. 



These Tables, oompiled from data secured by the North Carolina Experiment 
Station and published in Bulletin 122, are of great interest. The variety 
planted, the nature and value of the soil, the fertilizers applied, the purpose 
for which the tobacco is to be used, and the selling price are all g^ven. The 
▼alue in English pence may be approximately obtained by dividing the 
▼alues in cents by two, and the values in pounds may be reached by 
dividing the dollars by five. The nature of the soil is described in general 
and in exact terms, and this fact should be remembered in drawing 
conclusions from the tables. 
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Description of Tobacxx) Grot 



Where GroMrn. 



Connecticat, Hart- 
ford Co. 

Connecticnt, Hart- 
ford Co. 



Connecticut, Hart- 
ford Co. 



Connecticnt, Ban- 
croft Co. 

Florida, Columbia 
Co. 



Kentucky, Davess 

Co. 
Kentucky, Davess 

Co. 
Kentucky, Bracken 

Co. 
Kentucky, Graves 

Co. 
Massachusetts, 
Hampshire Co. 



Massachusetts, 

Hampshire Co. 
New York, Onon- 
daga Co. 



New York, Onon- 
daga Co. 



North Carolina, 
Alamance Co. 

North Carolina, 

Wake Co. 
North Carolina, 

Wake Co. 
North Carolina, 

Wake Co. 
North Carolina, 

Wake Co. 
Ohio, Miami Co, ... 

Ohio, Miami Co. . . . 

Ohio, Miami Co. ... 

Ohio, Highland Co. 

Ohio, Highland Co. 

Ohio Highland Co. 



Variety. 



Havana 
leaf. 

Havana 
leaf. 



Havana 
leaf. 



Havana 
leaf. 



seed 



seed 



seed 



seed 



Cigar leaf wrap- 
per. 

London strips... 
English leaf ... 

Kentucky white 

Burley. 
Grerman shipping 

tobacco. 
Wilson's Hybrid 

Havana. 

Havana seed 

leaf. 
Wilson's Hybrid 

Havana. 



Domestic Ha- 
vana Eureka. 



Fancy English 
strips. 

Lemon wrapper 

Mahogany wrap- 
per. 
Cutter 

Fine Smoker ... 

Ohio seed leaf ... 

Little Dutch ... 

Zimmer Spanish 

Large white 
Burley. 

Good red leaf of 
white Barley. 

Good bright leaf 



For what trade. 



Domestic 



Cigar 



Cigar 



Domestic 

Sold in Cincinnati, 
New York and 
New England. 

English 



English 

Domestic 
foreign. 
Bremen 

Cigar 



and 



Cigar 



Cigar 



English nuinufac- 
ture. 



American 

American 

American 

American 

Cigar 

Cigar 

Cigar 



Cincinnati and 
Louisville. 

Cincinnati and 
Louis viUe. 

Cincinnati and 
Louisville. 



In what form 
manufactured. 



Cigar wrapiiers 
Cigar wrappers 



Exclusively for 
cigars. 



Cigar wrapiiers ... 

Wrappers and 
fillers. 

"Shag" 

Cut into form 
similar to fine cut. 

Plug, fine cut and 
smoking. 

Shunning and cigar 
wrappers. 

Cigar wrappers ... 



Wrappers, binders 
and fillers. 



Wrappers, binders 
and fillers. 



Plug 

Wrapping fine 
grades of plug. 

Wrapping fine 
grades of plug. 

Cigarettes 

Granulated smok- 
ing. 

Binders' fillers and 
wrappers. 

Cigar fillers 

Fillers and binders 
Fine cut chewing 

Plug. . 

Plug and fine cut 



Average vah 
per pound. 



50 cents 



50 cents 



25 cents 



60 cents 

Wrappers $2 U 
fillers less. 

9 iience in Londol 
8 pence in Londoi 

10 cents ■ 

8i cents 

16 to 25 cents » 

20 cents 

Wrappers 30 0« 
binders 12 o 
fillers 7 cent«. 

Wrappers 30 o| 
binders 12 oi 
fillers 7 cents. 

45 cents, raw valm 

50 to 75 cents ... 
50 to 75 cents ... 
27 to 30 cents ... 

15 cents 

Scents y 

13 cents - 

11 cents 

18 to 20 cents ... ' 

> 

18 to 20 cents ... 



20 to 25 cents 
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lEHT Parts of the United States. 



^ yield 


Character of 


Kind and amount of ferdlizers 


Does Tiand 
depreciate 


Average 

value of 

Tobacco 

Lands 


acre. 


soil. 


appUed per acre. 


with continued 








cropping ? 


per acre. 


• 


Sandy loam 


Cotton seed meal 2.000 lbs. and 
cotton hull ashes 1,200 lbs. 


No 


$150 to $200. 


. ... ... 


Light loam 


600 lbs. sul. potash, 1 ton cotton 
seed meal, 400 lbs. ground 
bone and 300 lbs. lime broad- 
cast. 


No, it improves 


$200. 


1 ■• « > > • 


Sandy loam 


1,500 lbs. cotton seed meal, 
600 lbs. cantor pomace, 1,000 
lbs. cotton hull ashes, 800 lbs. 


No, with proper fer- 
tilization. 


$100. 






bone phos. 




1 ■ ■ • ■ • • 


Sandy loam ... 


Cotton seed meal 2,000 lbs. and No 

cotton hull ashes 1,200 lbs. 


$150 to;$200. 


100 lbs.... 


Light sandy loam 


On new hammock none, on old No, if rotation of 
land 200 to 2,000 lbs. mixed crops is practised. 


$3 to $30. 






ferulizer. 






) • • • • • • 


Clay loam and 

sandv loam 
Clay loam and 


None 


Tes, after three years 
from clearing. 


$25 to $100. 


1 • • • • • • 


None 


Yes, after three years 


$26 to $100. 




sandy loam. 




from clearing. 




... 


Limestone 


None 


.Yes 


$50. 


• • • • • • 


Clayey loam ... 


None 


Yes 


$15. 


1,800 lbs. 


Light sandy 
loam. 


SuL potash 600 lbs., dry fish 
1,000 lbs., cotton seed meal 
1,000 lbs., and barnyard man. 
ure 6 cords. 


No, it improves 


$200. 


• • • • • > 


Sandy loam ... 


Cotton seed meal 2,000 lbs. and 
BuL potash 500 lbs. 


No 


$200. 


1,200 lbs. 


Sandy, gravelly 


'arnyard manure, ashes. 


No, with proper fer- 


$50 to $250. 




loam. 


cotton seed meal, plaster, etc., 
say 500 lbs. commercial 
fertilizer. 


tilization. 




1,100 lbs. 


Sandy and 


Barnyard manure, ashes, 


No, with proper fer- 


$50 to $260. 




gravelly loam. 


cotton seed meal, plaster, etc., 
say 500 lbs., commercial 
fertilizer. 


tilization. 




of this 


Sandy snbsoil ... 


400 lbs. ammoniated fertilizer 


Yes 


$10. 


with 400 










irer grade 










Dibs. ... 


Light sandy ... 


... 


... 


• • • 


Dibs. ... 


... 


... 


... 


• •• 


ds 


Tiight gray with 


400 to 500 lbs. ammoniated 


Yes 


$15 to $40. 




yellow snbsoil. 


fertilizer for tobacco 

• •• 




• • • 


inds 


Sngar tree soil, 
clay. 


Manure 


Yes 


$75. 


K)lb8. ... 


Sugar tree lands 


Manure 


Yes, not over two 
crops in succession. 


$75. 


ds 


Bottomlands ... 


Manure 


Yes 


$75. 


S,0001b8., 


Rich limestone 


This was grown in old house 


No, if well manured 


$50 to $76. 


Lng all 


soil. 


lot. 


yearly. 




1,000 lbs.. 


Rich limestone 


This was grown in old house 


No, if well manured 


$50 to $75. 


ing aU 

1 


soil. 


lot. 


yearly. 




1 
i.OOOlbs., 


Rich limestone 


This was grown in old house 


No, if well manured 


$50 to $75. 


\ng all 


soil. 


lot. 


yearly. 
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xj KnuKiri iun 


u* xurJAi;^jw VTW 


iwis in xjyritiai : 


Where Grown. 


1 
1 
1 

Variety. 


For what trade. 


In what form 
manufactured. 


Average value 
per pound. 


Ohio, Montgomery 


Little Dutch 


Cigar 


Cigar fillers 


• — 
8 to cents 


Co. 


filler 








Ohio, Montgomery 


Ohio seed leaf 


Cigar 


Cigars 


About 6 cents to n 


Co. 


wrapper. 








Ohio, Montgomery 


Zimmer Spanish 


Cigar 


Cigar fillers 


About 9 cents to H 


Co. 


fiUer. 








Ohio, Belmont Co. 


White Burley 
air-cnred. 


Home consumption 


Chewing 


7 cents 


Ohio, Belmont Go. 


White Burley 
fire-cured. 


European 


• 


10 cents 


Tennessee, Mont- 


French B 


France 


Cigars and smok- 


6i to 7 cents 


gomery Co. 






ing tobacco. 




Tennessee, Mont- 


Italian B 


Italy 


Cigars 


7 to 7i cents 


gomery Co, 










Tennessee, Mont- 


Austrian B 


Austria 


Cigars 


9 to 11 cents 


gomery Co. 










Tennessee, Mont- 


Stemming leaf 
for English 


Great Britain 


Twist for chewing 


6^ to 7 cents ... 


gomery Co. 




and cut for pipe. 






strips. 








Tennessee, Mont- 


European cigar 


Germany, Switzer- 


Cigars 


10 to 13 cents ... 


gomery Co. 


wrapper. 


land and Austria. 






Tennessee, Mont- 


German filler ... 


Germany, Norway 


Twist for chewing 


6 to 6| cents 


gomery Co. 




and Sweden. 






Tennessee. Mont- 


German spinning 


Germany, Norway 
and Sweden. 


Twist for chewing 


7| to 11 cents ... 


gomery Co. 


leaf. 


^^ »^ ^4tf ^F ^" ^^^fc ^^^fc^^^ ■ w ^m^^^m^^^ 




Tennessee, Mont- 


Austrian wrap- 


Austria 


Cigar wrapper ... 


11 cents 


gomery Co. 


per. 








Tennessee, Mont- 


Dark wrapper ... 


United States ... 


Plug 


12 cents 


gomery Co. 










Tennessee, Mont- 


Italiain style ... 


Italian 


Cigars and snuff... 


7i cents 


gomery Co. 






1 




Tennessee, Mont- 


Grerman spinner. 


German 


Twist for chewing 


9 cents 


gomery Co. 




^ 






Tennessee, Mont- 


French style ... 


France 


Cigars and cigar- 


6i cents 


gomery Co. 






ettes 




Virginia, Henrico 


French B^gie 


French B^gie ... 


Snuff 


7 cents 


Co. 


snuff leaf 








Virginia, Henrico 


ItaUan B^gie 


Italian R^gie 


Cigars 


14 cents 


Co. 


cigar wrapper 








Virginia, Henrico 


Austrian B6gie 


Austrian B^gie . . . 


Cigars 


14 to 16 cents ... 


Co. 


cigar wrapper 








Virginia, Henrico 


Italian R^gie 


Italian R^gie 


Cigars 


10 cents 


Co. 


cigar filler 








Virginia, Henrico 


Austrian R^gie 


Austrian R^gie ... 


Cigars 


13i cents 


C^o. 


cigar filler 








Vii-ginia, Henrico 

Co. 
Virginia, Din- 


Bremen Saucers 


Chiefly Norway ... 


Twist and smoking 


12 cents 


Large dark 


Domestic and 


Plug 


18 cents 


widdie Co. 


wrapper 


export 
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I OF THE United States — continued. 



ige yield 

racre. 



Character of 
BoiL 



2>d8 



Wlbs. ... 

,200 lbs,... 

,100 lbs.... 

1,300 lbs. 

1,200 lbs. 

1,200 lbs. 

1,200 lbs. 

I. 
I. 



000 lbs.... 

000 lbs... 

000 lbs. ... 

OOOlbs. ... 

)01bs. ... 

1,500 lbs., 
crop. 



Bed clay is best 
adapt^ and 
prodaces best 
quality and 
flavour 

Black sandy 
loam preferred 



Bed clay is best 
suited, and 
produces best 
quality. 

Dark sandy 

loam. 

Sandy loam, new 
frround. 

Thinned clay 
limestone 
foundation. 

Bed clay, with 
limestone 
foundation. 

Bed clay, with 
limestone 
foundation. 

Bed clay, with 
limestone 
foundation. 

Deep red clay, 
with limestone 
foundation. 

Bed clay, with 
1 i m e 9 t o ne 
foundation. 

Bed clay, with 
limestone 
foundation. 

Limestone 



Limestone 

Limestone 

Limestone 

Limestone 

Clay 

Clay 

Clay 

Clay 

Clay 



Sandy and 

heavy. 
Bed or gray, with 

clay subsoil. 



Kind and amount of fertilizers 
applied per acre. 



Clover sod and stable manure 
preferred. 



Clover sod, with 4 to 8 tons 
stable manure preferred. 



Stable manure and other ferti- 
lizers are used in a very 
limited way. 



None on new land 

Stable manure according to 
supply and need. 

Stable manure and commercial 
fertilizer. 

Stable manure according to 
supply and need. 

Stable manure, with about 
200 lbs. commercial fertilizer. 

Stable manure, with about 
200 lbs. commercial fertilizer. 

Stable manure according to 
supply and need. 

Stable manure according to 
supply and need. 

Tobacco grower, about 76 lbs. 

per acre. 
Tobacco grower, about 60 to 76 

lbs. 
Tobacco grower, 50 to 75 Ibp. 

per acre. 
Tobacco grower, 50 to 75 lbs 

per acre. 
Tobacco grower, 60 to 76 lbs 

per acre. 
600 lbs. sundries 

600 lbs. sundries 

600 lbs. sundries 

600 lbs. sundries 

600 lbs. sundries 

600 lbs. sundries 

Stable manure, with some 
commercial fertilizer. 



Does Land 

depreciate with 

continued cropping P 



Yes, unless liberally 
manured witn 

stable manure each 
year. 

Tes, unless liberally 
manured with 
stable manure each 
year. 

Yes, without the use 
of fertilizers. 



X 6b ... ••• ••■ 

XCc) ■■• ••• •■■ 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 

Yes, except by rota- 
tion of crops. 



Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 



Not with intelligent 
farming. 



Average 
value of 
Tobacco 
Lands, 
per Acre. 



$100. 

$100. 
$100. 

$40. 

$10 to $20. 

$20 to $30. 

$20 to $30. 

$15 to $30. 
$20 to $40. 



$26 to $40. 

$30 to $40. 

$30 to $4<'. 

$36 to $4<\ 

$30 to $40. 

$30 to $40. 

$6. 

$5. 

$5. 

$5. 

S5. 

$5. 

$8 to §10. 
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Description of Tobacxjo Grown in Differ* 



Where grown. 



Virginia, Din- 

widdle Co. 

Virginia, Din- 

widdie Co. 



Virginia, Dinwid 
die Co. 

Virginia, Pittsyl 
vania Co. 

Virginia, Rttsyl 
vania Co. 

Virginia, Kttsyl 
vania Co. 

Virginia. Pittsyl 
vania Co. 



Virginia, Pittsyl 
vania Co. 

Virginia, Pittsyl 
vania Co. 

Virginia, Pittsyl 
vania Co. 

Virginia, Charlotte 
Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Charlotte 
Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virg^ia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
vania Co. 

Virginia, Pittsyl- 
"vania Co. 

Pennsylvania 



Variety. 



Small dark 

wrapper 

Austrian 
wrapper 



Fine Australian 
filler. 

Fine d^irk Vir- 
ginia nller. 

Pine bright Vir- 
ginia filler. 

Fine bright Vir- 
ginia wrapper. 

Fine bright ma- 
hogany wrap- 
per. 

Bright export . . . 

Export bright 
strips. 

Export bright 
catters. 

Cutting lug 

Bright wrapping 
leaf. 

-Common filler ... 
Canadian filler. . . 



Fine cigarette 
cutter. 

Wrapper strips . 

Medium bright 
wrapper. 

English strip ... 

Fine bright 

wrapper. 

Cutting lug 

EngUsh strip . . . 

English strip ... 

Pennsylvania 
seed-leaf. 



¥oT what trade. 



Principally export 

Austria, Italy and 
other countries 
where dark to- 
baccos are used 

Australia and 
other countries. 



English 
English 



England and other 
countries. 

Canadian 



English ... 

Domestic .. 

Canadian ... 
English 
English 

Domestic ... 

English ... 

Domestic . . 

Domestic ... 

English .. 
English 
Cigar 



In what form 
manufactured. 



Plug. and twist ... 
Plug and cigars ... 



Plug 

Fillers for plug and 
twist. 

Plug, twist, fine 
cut and plug cut. 

Wrapping fine 

bright pliig and 

twist. 
Wrapping fine 

bright plug and 

twist. 

Cigarette and 
smoking. 

Chewing and 
smoking. 

Cigarette and 
smoking. 

Smoking 

Smoking 

Chewing 

Smoking plug . . . 

Cigrarettes 

Smoking 

Fluff 

Cigarettes 

Plug 

Cigarettes 

Smoking 

Cigarettes 



Average value 
per pound. 



11 to 12^ cents 



15 to 18 cents 



8 to 10 cents 



\i\ cents 



About 12 cents 



45 to 66 cents 



25 to 40 cents 



15 cents 



1 8 cents 



16 cents 

7 cents 

25 cents 

6 cents 

10 cents 

24 cents in strips; 
cents in leaf. 

30 cents in strips; 
cents in leaf. 



Cigar fillers 
wrappers. 



and 



20 cents 

16| cents in strips ; 
cents in leaf. 

30 cents ... 

12 cents 



i 



\ 



cents in strips; ^ 
cents in leaf. 

16i cents in strips ; 1 
cents in leaf. 

Wrappers 20 cen4 
fillers, 7 cents. 
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ge yield 
acre. 


1 

Character of 
soil. 


Kind and amount of fertilizers 
applied per acre. 


Does Land depreciate 

with continued 

cropping ? 


Average 

value of 

Tobacco 

Lands per 

acre. 


J., whole 


Red or gray, with 
clay subsoil. 


Stable manure, with some 
commercial fertilizer. 


Not with intelligent 
farming. 


1 
$8 to $10. 


1,600 lbs., 
crop. 


Red or gray with 
clay subsoil. 


Stable manure with some com- 
mercial fertiliser. 


Not with intelligent 
farming. 


$8 to $10. 


3. whole 


Red or gray with 
clay subsoil. 


Stable manure.with some com- 
mercial fertilizer. 


Not with intelligent 
farming. 

• 


$8 to $10. 

• •• 


• • ■ ... 


Light gray 


200 lbs. ammoniated fertilizer 


Yes 


$8 to $10 


lbs. ... 


Gray 

Light gray or 
sandy 


200 to 400 lbs 

200 to 400 lbs 


Yes, biit may be re- 
claimed by sowing 
in grass. 

Not when proiwrly 
cared for. 


$12. 
$12. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


A mmoniated fertilizer 


Yes 


$10. 


... ' ... 


Light gray 


A mmoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 


... 


Light gray 


Ammoniated fertilizer 


Yes 


$10. 




Light gray 


Ammoniated fertilizer 


Yes 

1 


$10. 


... 


Light gray 


A mmoniated fertilizer 


Yes $10. 


... 


Light gray 


Ammoniated fertilizer 


Yes ... i$10. 


WO lbs. 


Generally lime- 
stone ; also some 
red sandstone 
and gravel. 


Principally barnyard manure 
and sometimes commercial 
fertilizers. 


No depreciation 
known. 


$175 to $250. 



m 
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